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By A. F. WIKING.{ livered on a flat deck of ample dimensions. The tips until the rocks slide off. A second pul! on 


The problem of dumping stone and dirt into the 
water is particularly of interest in Stockholm, 
where blasting goes on all the time in the work 
on extensions of the harbor and streets. A good 
many designs for automatic dumping barges have 
been suggested, but none has come to a trial ex- 
cept the one hereby presented. Of course the 
common hopper barges with doors in the bottom 
have been largely used. 

The accompanying figures show a new type of 
barge designed by the writer. The mode of dump- 
ing is new, so far as the writer is aware, and has 
had its natural development on account of the 
large quantities of rocks which must be dumped 
in the waters about Stockholm. The common hop- 
per barges with flaps in the bottom have not 


deck is protected by a timber flooring which is 
easily and cheaply replaced. 

Fig. 2 shows the general features and lines of 
the design. Fig. 3 is a cross-section of the hull. 
The operation is as follows: The tank “A” is 
filed with water (about 6 tons for a deck load of 
200 tons in the actual design shown). The tank 
“B” contains compressed air at about seven at- 
mospheres pressure. The tank “C” is at first 
empty but open to the air through the pipe “a.” 
The tank “A” is in open communication with the 
upper cylinder “‘D” by the pipe “E.”” The tank 
“A” is also connected by an air pipe “b’ to a 
valve box “F.” The compressed-air tank “B”’ is 
connected to the valve box by the air pipe “d.”’ 
While the tank “C’”’ is always open to the free 








Proved suitable for this particular work. The‘city 
authorities, therefore, up to this time, have ex- 
clusively used barges with ridged decks and flaps 
along the side. The dumping has been by hand 
power, though helped by inclination of decks. 

When the design shown in the accompanying 
figures was fabricated in steel and tested, it 
worked so successfully that no alterations what- 
ever were necessary. 

The barge has taken on a load of 200 to 220 
tons and dumped it without any hitch whatever, 
and is doing so continually. It takes twice as 
much load as the ridge-deck barges, costs only 
3/5 as much as two such barges and saves the 
wages of 6 to 8 laborers. Of course, if the load 
was gravel or material suitable for the common 
hopper barges, the saving in working would not 
be as large as above. In such a case, however, 
one has to reckon with a much larger initial cost 
for hopper barges and with heavier outlay for 

(*We are informed that arrangements for the construc- 
tion of the Wiking scows for the United States, Canada 
and Central America have been made by the Norborn 


Engineering Co., whose s are at Bleventh and 
Market Sts., Philadelphia, and 1825 Park Row Build- 


ing. New York City.—Ed.] 
, 63 B. Slussplan, Stockholm, Sweden. 








the cord shuts the supply of compressed air off 
from the tank “A” 
free atmosphere 


and connects the latter to the 


If the load slides off before the upper tank “D 
reaches the water, then at the second pull on the 
operating cord the water drains from “D” back to 
the tank “A.” If the tilting has been complete 


so that “A” is not lower than “D,” then by a third 


pull on the cord the water in “D” is drained off 
to the intermediate tank “C,” which is always 
lower than “D.” To effect this the valve-box 
mechanism throws into gear the lever ‘“‘m,” shaft 
“r,” lever “n,” connecting rod “‘p’” and the valve 


“‘g.” The barge rises and soon is upright and the 
water in “C” (with any not drained 
flows back into the tank “A.” 


from “D’’) 
A fourth pull on the 














A WIKING SELF-DUMPING BARGE IN OPERATION. 


air through the pipe “a,” yet it connects by the 
pipe “f’’ and valve “g” to the main pipe “E” going 
from the water tank “A” to the elevated tank 
‘D.” The tank “D,” it will be seen, is always in 
open communication with the water tank “A” and 
the free atmosphere by the pipe “‘h.”’ 

The valve box contains a slide-valve mechanism 
which may be given four successive arrangements 
by successive pulls on a small line running from 
the barge to the towing vessel. These operations 
of the valve mechanism change the weight dis- 
tribution on the barge so that it is dumped and 
returned to normal position merely by pulls on 
the dumping line. 

The load is placed on deck, which has bulwarks 
on three sides. The fourth side (that one below 
the cylinder “D’’) must have only a low ridge “k’”’ 
—Fig. 3, or doors to be opened by the pressure 
from the load on the inclined deck. For loads of 
rocks even the ridge is not wanted—a smooth deck 
is needed. 

After the barge is loaded and towed to the 
dumping place, the operating line is carried over 
to the towing vessel. By the first pull on the 
cord, compressed air Is admitted to the tank “A” 





cord restores the valve mechanism to its original 
position, as before the dumping. The pipe “‘X” is 
for sounding the liquid in tank “A.” As none of 
this water ballast is lost in operating, glycerine is 
mixed with it to prevent freezing in cold weather 

Compressed air is fed to the tank “B” by a hose 
connection and shut-off valve at the valve box 
About 2 cu. m. (71. cu. ft.) of compressed air are 
necessary for a single dumping. The cost is 
small. Here it costs some 50 Gre, or about 12 cts., 
if obtained from a shop installation for pneumatic 
tools. A small compressor, worked by an oil en- 
gine may be placed on one tug and used for all 
the barges of a fleet. 

The illustrations on this page show a barge de 
livered to the city of Stockholm, where it is in 
daily service. 

In comparing this barge with the common hop- 
per barges with false bottom it appears that it is 
cheaper in first cost and will be cheaper in main- 
tenance, that it accommodates rocks of practically 
any size and weight within its total capacity, that 
it is a first class craft for any harbor transport. 

If required, the upper cylinder may be un- 
shipped in a couple of hours. Of course, the barge 
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new or more or less experimental in character, shal! | 
required to be maintained for a period of five yea: 
from the first day of July next following the comp) 
tion. 

2. All pavements composed of materials more durab 
in character, among which we would include sto: 
block, vitrified brick, and well-established Portland «. 
ment concrete pavements, shall be required to be mai: 
tained for a period of one year from the first day . 
July next following the completion. 

3. In the case cf all pavements, a cash deposit, 
its equivalent, of 10% of the contract price per sq. y 
for each sq. yd. of pavement be rétained for the who! 
of the maintenance period, said sum with its accumu 
lations, if any, to be paid in full to the contractor if } 
fulfills the terms of his guarante 
The reservation is to be subje 
however, during the maintenance ). 
riod, for use by the city in maki: 
such repairs as are necessary an 
have been neglected or ignored by t! 
contractor. In the latter case the ba 
ance of the fund, if any, shall be r 
turned to the contractor at the end 
the maintenance period. 





4. If the bonding companies w 








offer a uniform and standard form 
guarantee, satisfactory in form a: 
cost to the cities, members of this a 








ss er 2 
Side Elevation End Elevation 
FIG. 2. PLAN AND ELEVATIONS OF A SELF-DUMPING BARGE. 


(Designed by Mr. 


need not necessarily be as clumsy a construction 
as shown by the drawings. But when the dis- 
tance of towing is short, fine lines merely cost 
money without having accompanying advantages. 
The breadth must always be sufficient to counter- 
act the influence of high winds. 





Bonds and Guarantees and Uniform Bidding 
Blanks for Paving Work.* 


UNIFORM BIDDING BLANKS.—The practices of 
varicus cities in the preparation of their bidding sheets 
vary materially. Some cities include in the pavement 
proposition the construction or reconstruction of sub- 
surface drainage, some include the grading and curbing 
required, while others provide in their paving contract 
only for the grading and furnishing of the materials and 
the laying of the pavement and its foundation, 

The only practical value of adopting a standard form 
of bidding or proposal blanks would be to enable engi- 
neers to compare on a uniform basis the prices asked 
by contractors for the same kind of work in various 
parts of the country. Even the practical value of this 
is doubted, since the prices of labor and materials vary 
so much in different parts of the country that even 
if the proposals were based upon standard specifications 
and uniform bidding blanks, the conclusions reached 
upon comparison would be 
unreliable and misleading. 
The committee has therefore 
concluded to recommend that 





A. F. Wiking, Stockholm, Sweden.) 


ing paid out for maintenances and that it is practicable 
io establish and operate a system of inspection that 
will afford every reasonable and necessary assurance 
that the contract in all respects, both as to materials 
and labor, has been properly executed. 

The usual practice to insure the faithful performance 
of the contract to maintain the pavement for a given 
period is to resurt to a guarantee bond. In the major- 
ity of cases this bond is required to be that of a bond- 
ing company, although since the bonding companies 
have declined to write ten-year risks, those cities ask- 
ing for ten-year guarantees have been obliged to accept 
personal bends for five years of the period. Until re- 
cently this practice was general, but experiences re- 
lated by several of the cities and referred to hereinaf- 
ter, have led to the adoption in some cases of a further 
safeguard to insure the maintenance of the pavements. 
This safeguard is the requirement that at the close of 
the construction work there shall be left with the city 
a cash deposit or its equivalent, which may be used 
for the purpose of making repairs in case the con- 
tractor fails from any cause to meet his obligation dur- 
ing the life of his contract. The money is to be re- 
turned during or at the expiration of the period, pro- 
vided the contract has been fulfilled. 

In the majority of cases brought to our attention, both 
the cash reserve and the guarantee bend are required 
to be given, with the object of doubly insuring the proper 
maintenance. In New Orleans alone for the past 1% 








the convention take no action i 
in. this matter unless it | 
be to continue it as a 
matter of further consid- k 
eration by the~ permanent 
committee. 





BONDS AND GUARAN- 
TEES.—The practice of pro- 
viding for the maintenance 
of pavements upon comple 
tion and requiring a guaran- 
tee to insure the faithful ex- 
ecution of the obligation is 
common to all cities. 

The period of such mainte- 





























nance and the methods of 
guarantee are widely dfffer- 
ent. Ten years of main- 
tenance are still insisted upon in some cities for all 
classes of pavements, five years for soft pavements and 
three years and one year for the hard pavements are 
required in cthers. In Baltimore the City Engineer, 
Mr. Fendall, has recommended to his City Council 
(without the prospects of adoption) that maintenance 
periods be eliminated altogether from their contracts, 
because he believes that unnecessary amounts are be- 
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*Report of the Committee on Bonds and Guarantee, 
presented at the first meeting of the Organization for 
Standardizing Paving Specifications, held at Chicago, 
Feb. 21-26. The committee was composed as follcws: 
W. T. Hardee, New Orleans, La.; Henry C. Allen, Syra- 
cuse, N. Y.; Geo. H. Norton, Buffalo, N. Y.; C. A. V. 
Standish, Chicago; A. C. Kugel, Omaha, Neb.; Charles 
E. Norton, Grand Rapids, Mich.; Robert W. Goodnow, 
Kansas City. Mo. 


FIG. 3. CROSS-SECTION OF HULL, WIKING BARGE. 


years the use of maintenance bonds has been abandoned 
because in every case of default it was not possible to 
recever on the bond. Instead, a cash reservation, equal 
to 15 cts. per sq. yd. in the residential districts and 
25 cts. per sq. yd. in the business districts, has been 
made to guarantee the maintenance. 

Taking into consideration all the facts brought to our 
attention, we have concluded to make the following 
recommendaticns : 

1. All pavements, any portion of which is constructed 
of materials of a perishable nature, among which we 
would include, asphalt, bitulithic or bituminous mac- 
adam and wood block, or other pavement requiring 
special equipment to lay and maintain, and alsc such 
pavements that are of a patent or proprietary nature, 


sociation, which will protect the citi: 
az amply and accomplish the pu: 
pose of keeping the pavements in ri 
pair as fully as may be done by th 
cash reserve plan, a  guarant: 
bond in twice the amount of t! 
established cash reserve may be accepted in lic 
thereof. 


5. In case of a satisfactory adjustment in the guaran 


tee bond plan and its adoption by this association, j 
is further recommended that any default on the part « 
any bonding company in any of the cities of this asso 
ciation shall be reported to its secretary, and it shal! 
be his duty to report to each of the said cities an a 
count of such default. 

Our conclusions with respect to the period of main 
tenance of pavements like asphalt are based on th: 
theory of the execution of the construction under spe 
cifications permitting the contractor to use his ow: 
judgment between certain limits in manufacturing th. 
pavement, thus assuming for himself the responsibility 
and risk of its success, and relieving the city there 
from. If it is the determination of the convention to 
adopt close-drawn specifications for asphalt and similar 
Pavements, taking over to the city the full responsibility 
for the manufacture and construction of the pavement 
our views upon the subject will have to be modified. 

A.—in the case of the sc-called soft pavements w: 
Tecommend a maintenance period of five years, for th: 
following reasons: 

1. It is deemed necessary on account of the nature of 
the materials used and the method of manufacture, to 
require that length of time to fully demonstrate that 
the original work was executed strictly in accordance 
with the specifications and to develop defects in ma 
terials or workmanship. 

2. The variation in the sizes and resources of the 
several cities, and the impracticability of establishine 
and maintaining in each the expert, technical and prac 
tical service. as well as the special apparatus and 
equipment to properly inspect an original construction 
and subsequently ‘maintain it. 

8. A longer period is not required for any practical 
Purpose, and imposes on the taxpayer in advance the 
cost of maintaining the pavement during a period too 
remote and under conditicns too speculative to permit 
a proper estimate of the cost to be made in advance. It 
is believed to be a better business proposition to save 
to the taxpayer the money which may be required for 
maintenance subsequent to five years, until it is demon- 
strated that it is needed for the purpose. 

B.—In the case of the more durable pavements we 
recommend a maintenance period of one year only, for 
the following reasons: 

1. The nature of the materials used and the work of 
construction are easily and readily specified and in- 
spected, and all defects of workmanship and of material 
will be developed in the period recommended. 

2. The materials required for repairs may be pur- 
chased in the open market under competition, and the 
work done with the ordinary tools and appliances and 
skilled labor at hand. 

83. The repairs required upon this class of pavement 
amount to little cr nothing during a number of years 
of its life; in fact (and as a rule) none until such 
time as the whole surface is in a condition to require 
repaving. The taxpayer may as well be saved the ex- 
pense imposed by a requirement to maintain from which 
he obtains no service or other return, 

C.—We recommend the adopticz’ of a cash reserve in 
place of the present bond written by the bonding com- 
panies, and in place of the double provision of a cash 
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ve together with a like bond, for the following rea- 


the first of the above instances, it has been 

to our attention that in several of the cities 
ted, some of the bonding companies have refused 
ke good the default of the contractor, and upon 
<penditure of the money by the city pursuant to 
ms of its contract to carry out its provisions, 
ntested the demand of the city to be reimbursed 
monstrated in court the insufficiency of its guar- 

»y its success in the proceeding. We believe that 
st of the guarantee 
ins of the cash reserve 

less than that re- 
to provide a guarantee 
ind that the difference 

i be saved to the 

ver. Again, it is essen- 

nd of prime importance 
repairs should be 
when they are need- 
ind «by the adoption 
eash reserve scheme, 
object may be accom- 
ed, and law suits, if 
must come, carried on 

e the pavement is in good 

safe condition. 

In the second of the 
»ve instances, if the cash 
rve scheme is sufficient 
accomplish the desired 
ect of keeping the pave- 

ment in good repair for the 

eriod specified, and we be- 
eve it is, the further re- 
quirement of furnishing the 
pond is superfluous, and 
iddy just so much unneces- 
ary cost to the work, and 

» the taxpayer, and conse- 

quently should be dispensed 

with, 

There should be a more def- 

determination of con- 

to be fulfilled under 
iaintenance and _ its 

rantee, Such requirement 
should be special for the 
various kinds of pavements, 
but should be definite as 
to the condition requisite for the acceptance of the 
work and release of the guarantee. We recommend 
that the committees considering specifications for the 
various classes of pavements include in their work the 
definition of condition of pavements which should be 
required for maintenance under the guarantee furnished. 
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A Locomotive with the Cab Over the Pilot. 


In our issue of April 29, 1909, we illustrated 
and described the large Mallet compound loco- 
motives constructed by the Baldwin Locomotive 
Works for the Southern Pacific Co. The same 
builders have recently completed 15 additional 
locomotives for the Southern Pacific, which are 
practically duplicates of those which we pre- 
viously illustrated, except that they are designed 
to run with the cab foremost, as shown in the 
accompanying views. With the locomotives first 
delivered, the enginemen complained that their 





posite the fire-box. With coal burning, this would 
manifestly be impossible. But the locomotives 
on the Southern Pacific burn oil fuel, and it is 
simply a-matter of carrying the oil pipe from 
the tender tank past the driving-wheels to the oil 
burners in the fire-box. 

The advantages gained in the way of a clear 
outlook, by placing the cab at the extreme front 
of the locomotive over the pilot, 


are so great 


that it is rather strange so few locomotives have 











VIEW OF FRONT END OF MALLET COMPOUND FOR THE SOUTHERN 
PACIFIC RY., WITH CAB OVER PILOT. 


ever been designed in this way. The only one 
we now recall is a high-speed express locomotive 
which was exhibited at the Paris Exposition of 
1900. The separation of the engineer from the 
fireman is of course a valid objection to the plac- 
ing of the engineer’s cab at the extreme 
end on an ordinary coal-burning locomotive. 
The two are already separated, however, 
in many large locomotives where the engineer’s 
cab is placed over the center of the boiler. An- 
other reason against placing the cab at the ex- 
treme front end of the locomotive is the added 
danger to the engineer in case of derailment or 
butting collision. This would be partially offset, 
however, by his greater safety in case of rear 
collision. 

The general dimensions of these Southern 
Pacific locomotives correspond closely to those of 
the earlier engines described in our issue of 
April 29 last. We may note here, however. that 


front 








MALLET COMPOUND LOCOMOTIVE FOR THE 
WITH CAB IN FRONT. : 


view of the track ahead was greatly interfered 
with by the huge boiler. To obviate this diffi- 
culty, it was decided to run the locomotives back- 
ward. Very few changes were required to do 
this, the principal one being to attach the pilot 
to the rear end of the frames instead of the 
front, and arrange for the coupling of the tender 
to what would ordinarily be the front end. 

Some of our readers may puzzle over the ques- 
tion, how the locomotive can be fired with the 
tender attached to the engine at the end op- 











SOUTHERN PACIFIC RY., DESIGNED TO RUN 


the total weight of the engine is 437,000 Ibs., of 
which 394,700 lbs. are carried on the driving- 
wheels. The loaded tender weighs 172,265 Ibs., 
making a total for the engine and tender of 609,- 
265 ibs., or 304.63% tons. The total heating sur- 
face of the boiler is 6,393 sq. ft. The maximum 
tractive power, computed at one-quarter of the 
weight on the driving-wheels, is 98,675 lIbs., and 
the tractive power working when compound, 
computed by the Baldwin Locomotive Works 
formula, is 94,640 Ibs. 


Methods of Municipal Control and Regula- 
tion of the Chicago Street Railways. 


After 
the city, 


some 25 years of controversy tween 


the public and 


panies of Chicago, the city in 


the street railway 

’ OF secured 
passage of what are known as the “traction 
tlement 
ceptance by 
mances the 
licensees, the 
profits of the 
right of purchase 
to put their pr 
The controversies 
nated in this 
article. For a better understanding of the whole 
subject the prefaced by a brief a 
count of the history of the street railway 
chises and 
forts to 

finally 


ordinances,” 
the 


companies 


and secured 


Under these yrdi 


aiso their 
‘ompanies 
operate practically as 
city receivir of the né 
companies, besides reserving the 


M4 eh 
ind requiring the 
operty in first-class ndition 
ind negotiations which culn 
arrangement are reviewed in this 
review is 


systems of Chicago and of the ef 


} 


secure municipal whership which 
Way to the settlement with th 
The historical matter is followed 
by a summary of the principal 
settlement ordinances, 

usual character. This 
turn, by abstracts of 
the Western Society of 

the ordinances themselves 
engineers ‘under 
carried into effect 


gave 
companies. 

provisions of the 
which are of a very un 
summary is followed, in 
papers presented bef 

Engineers, relative to 
and to the board of 


which their requirements ar 


History of the Chicago Street Railways and 
Franchises. 
In view of the developments in 


this case and 
of the exceptional character of the control ex 
ercised by the city, it will be of interest to re 
view briefly the history and growth of the Chi 
cago electric railway system as it now exists 
The history is given very fully in the first re 
port (1909) of the Board of Engineers created 
by the new ordinances. The first ordinances for 
street railways were passed in 1856 and I1SiS8 
but nothing was done under the former and th 
latter was vetoed by the mayor as granting 
perpetual franchise if the city did not purchass 
the lines at the end of 25 years In 1858, a 
third ordinance was passed, with a grant of 25 
years and provision for purchase by the city 
This was contested on the ground that the city 
council had no right to grant the use of th 
streets for railway purposes, but in 1859 th: 
legislature passed an act incorporating the Chi 
cago City Ry. Co. and affirming its rights to 
the use of the streets named in the franchise 


The same act provided for the incorporation of 


the North Chicago Street Ry. Co It named no 
streets (leaving this to the city council), and 
the rights granted in the city and county were 
for 25 years. 

In 1861, the Chicago West Division Ry. Co 


was incorporated. Its charter prohibited it from 
constructing or using any lines on the north side 
of the city without consent of the North Chicago 
City Ry. Co., but permitted it to 
enjoy” any rights granted to the Chicago City 
Ry. Co. on the south and west sides. Under the 
latter provision. the West Division Ry. Co. in 
1863 purchased all of the Chicago City Ry. Co.’s 
right in streets on the west side 

Thus as early as 1863 the city was partitioned 
into three districts by 
panies, and an agreement made 
them to protect the interests of each 
original ordinances to the Chicago City Ry 
vided for a 5-ct. fare for a ride of 
within the city limits, but this 
disregarded, and each company charged 5 
for a ride on its lines. This led to dieputes and 
finally the matter was taken into the courts, with 
the result that the Chicago City Ry. Co. (oper- 
ating on the south side) was compelled to issue 
and accept transfers between lines operating on 
the north and west sides. 

The cable traction system was put in service 
by the Chicago City Ry. on the State St. and 
Cottage Grove Ave. lines in 1882; the North 
Chicago City Ry. Co. began its use in 1886, and 
the West Division Ry. in 1888 In 1893, the 


“acquire or 


the street railway com- 
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order to facilitate the handling of traffic for the 
Columbian Exhibition. Its example was fol- 
lowed by the other lines, and by 1896 a ma- 
jority of the horse-car lines had been equipped 
for electric traction. The “traction settlement” 
ordinance passed in 1907 and now in force, re- 
quired the elimination of cable conduits, but the 
cable traction system had been abandoned finally 
in 1906, as noted in our issue of Sept. 20, 1906. 

In 1886 and 1887, control of the west side and 
north side companies was acquired by specula- 
tive financiers, who proceeded to organize va- 
rious independent companies for the building of 
new lines which were properly extensions of 
those of the original companies. The dilapidated 
condition of the property of the original com- 
panies, the inferior service, and the various 
complications which followed the financial 
manipulations, tended largely to the development 
of a public agitation of such force as to over- 
whelm eventually all the street railway cor- 
porations of the city. 

During the disputes over the companies’ oper- 
ations and over the question of municipal owner- 
ship there had been a bitter controversy as to 
the term of expiration of a number of franchises 
granting rights for certain streets.. Some of the 
old ordinances were very indefinite in this re- 
spect. The “99-year” act passed by the legis- 
lature in 1865 (over the governor’s veto) ex- 
tended the life of incorporated companies to 99 
years. In 1870 a new state constitution went 
into effect which provided that the legislature 
should pass no law granting rights to street 
railway companies without the consent of the 
local authorities, and in 1874 an act was passed 
providing that such consent should not be given 
for a period of more than 20 years. In 1875, the 
city adopted a new charter which authorized the 
city to permit the construction of street rail- 
ways, but limited such permission to a term of 
20 years. 

In 1883, the older ordinances began to expire, 
and the complication as to franchise rights be- 
gan. The State act of 1874 and the city charter 
of 1875 (noted above) governed ordinances 
granted subsequent to their adoption, but there 
was a question as to the effect of the “99-year 
act’ upon the original grants. A compromise 
was effected for the time being, and an ordinance 
was passed granting the three companies an ex- 
tension of time to July 30, 1903, upon all their 
existing lines. The ordinance also established 
an annual license fee of $50 for each car operated 
365 days. 

The Humphrey bill of 1897 proposed to extend 
the power to grant franchises from 20 years to 
50 years, and to extend every street railway or- 
dinance then in force for 50 years from Septem- 
ber, 1907. This was defeated, but instead there 
was passed the notorious Allen law which was 
designed to give very material advantages to 
the Chicago companies, although ostensibly ap- 
plying to other cities. It permitted non-com- 
peting companies to consolidate, and practically 
excluded all competition by requiring any com- 
pany wishing to use the tracks of another (where 
new lines were impracticable in the business dis- 
trict) to secure the consent of the latter. It also 
permitted the granting of franchises for 50 years. 
In relation to this law, various ordinances were 
introduced in the companies’ interests, but in 
1899 the legislature (on demand of the city) re- 
pealed the Allen law, and thus put the 20-year 
franchise limit again in force. 

After protracted legal proceedings the dispute 
over the franchise limitation under the “99-year 
act” reached the U. S. Circuit Court. In 1904, 
Judge Grosscup sustained the act, and held that 
its effect was to extend for 99 years the com- 
panies’ franchise rights for the lines which had 
been authorized by the ordinances prior to the 
adoption of the new city charter in 1875. This 
gave the companies a position of considerable 
power. In 1906, however, the U. S. Supreme 
Court reversed this decision, holding that while 
the law extended the companies’ corporate life for 
09 years, it did not extend the duration of their 
rights in the streets. This decision gave the city 
practical control of the situation and greatly 
facilitated the settlement of the dispute. 


During the period of active controversy over 
the franchise terms and renewals the property 
was allowed by the companies to deteriorate to a 
notorious extent. The rails and tracks were 
rough and worn out, breaks in the traction cables 
were frequent, the rolling stock was antiquated 
and dilapidated, and the service was inadequate. 
The reason given for this on the part of the 
companies was that with the expiration of fran- 
chises in sight the companies could not afford to 
put any money into improvements. There was 
the implication that if the city would grant the 
desired renewals or extensions the properties 
would be put in first-class condition and ade- 
quate service would be given. The public, how- 
ever, declined to accept the implied proposition, 
but demanded that the city should compel the 
companies to improve the property and the ser- 
vice, and this is what was finally done. 

In December, 1899, the city council passed a 
resolution providing for a special street railway 
commigsion. This commission made a report in 
December, 1900, and on its recommendation a 
council committee on local transportation was 
created. In April, 1902, the first vote on mu- 
nicipal ownership was taken: for, 142,826: 
against,~27,998. In 1902, Mr. B. J. Arnold was 
engaged as engineer by the city, to report on the 
street railway situation. A special feature of his 
report (1902) was the recommendation that the 
city should be regarded as a unit (instead of the 
three separate divisions of the north, south and 
west sides), and that routes through the business 
district should be substituted for the terminals 
in that district. : 

In 1903, the agitation in favor of municipal 
ownership of the street railways became promi- 
nent and aggressive, and continued as an im- 
portant factor in the subsequent negotiations be- 
tween the city and the railway companies. In 
1904, a vote was taken as to the adoption by the 
city of the provisions of the Mueller law (1903) 
which authorized cities “to acquire, construct, 
own, operate and lease street railways, and to 
provide the means therefor.”” There were three 
specific questions under vote, and all of them 
received a majority of favorable votes. The 
questions were as follows: (1) Shall the Mueller 
law be adopted and put in force in Chicago; (2) 
upon the adoption of this law shall the city pro- 
ceed to acquire ownership of the street rail- 
ways: (3) shall the city, instead of granting 
franchises, proceed at once under its police 
powers and existing laws to license the street 
railway companies until municipal ownership 
can be secured, and compel them to give satis- 
factory service. In April, 1905, another popular 
vote was taken on the granting of franchises to 
street railway companies and it was voted by a 
large majority (approximately 59,000 to 152,000) 
that the council should not pass any ordinances 
granting franchises to any street railway com- 
panies. About this time ‘the city proposed to 
organize a municipal system from lines of com- 
panies whose franchises had expired (Eng. News, 
June 8, 1905), but nothing came of this plan. 

In July, 1905, Mayor E. F. Dunne submitted 
to the council a so-called “contract plan” for 


the settlement of the street railway question and, 


the establishment of municipal ownership. This 
plan provided for a body of trustees which 
should construct a municipal system of street 


, railways on behalf of the city, and then hold 


and operate this system until the city could com- 
plete the necessary procedure to acquire and 
operate it. This was referred to the council 
committee on local transportation, but was not 
approved by the committee. 

In January, 1906, the council passed an or- 
dinance (proposed by Mayor Dunne and recom- 
mended by a minority of the above committee) 
providing for the issue of $75,000,000 in bonds, 
under the Mueller law, for the acquisition of 
street railways by the city. This was carried 
by popular-vote majority of 3,837, but in 1907 
the Supreme Court of Illinois rendered an ad- 
verse decision to the effect that the special cer- 
tificates authorized by this law would constitute 
a debt of the city, and that the city could not 
issue such certificates as it had then reached the 
constitutional limit of its indebtedness. This de- 


cision conclusively disposed of the adoption 
the Mueller law. 

At the same popular election two other qu 
tions were voted upon: (1) should the city p 
ceed to operate street railways; (2) should : 
city proceed without delay to secure munici; 
ownership and operation of all street railwa 
instead of passing the pending franchise or 
nances or any franchises to private compani: 
The second was carried. The first received 
small majority, but not enough to carry it. 

Under the potent influence of the court decis: 
of 1906, adverse to the companies’ claims as 
the duration of their franchises, the controv: 
sies between the city and the street railw: 
companies culminated fortunately in negotiatio: 
for determining some basis of agreement } 
tween them, covering the various points at iss. 
These negotiations were commenced early 
1906, through the council committee on_ lo. 
transportation. At the same time, the city a 
pointed a commission to prepare a valuation 
the properties of the railway companies. 

In January, 1907, the committee on local tran 
portation made its report and submitted t\ 
ordinances based upon agreements effected b 
tween the committee and the companies. The 
ordinances wiped out all existing franchises, a: 
provided for the following essential featur 
(1) the rehabilitation of the railway lines, by t! 
companies, but under the direction of the cit) 
(2) the right of the city (or its licensee) to pu 
chase the system on giving six months notic: 
and upon definite terms fixed by the ordinances 
The ordinances were passed by the council in 
February, 1907, subject to the approval of th: 
voters at the April election. Mayor Dunne v: 
toed them, but the council (on Feb. 11, 1907 
passed them over his veto by a vote of 57 to 12 
At the election, they were carrried by a vote o! 
167,367 to 134,281. They were accepted by th 
street railway companies. This was the final ste; 
of the negotiations, and effected a basis for har 
monious relations between the companies and th: 
city to the benefit of the public. The vote wa: 
specifically on the following question: 


Approval of the ordinances authorizing the Chicas: 
City Ry. Co. and the Chicago Railways Co., respectively 
to construct, maintain and operate street rajlways in th. 
city, and providing for the purchase thereof by the city 
or its licensee. 

One of the ordinances related to the Chicag: 
City Ry., and this was promptly accepted b) 
that company. The other related to the Chicago 
Union Traction Co. (now the Chicago Railway: 
Co.) but its acceptance was delayed until Jan 
uary, 1908, owing to the financial complication 
and litigations in which the company was involved 
In 1908, ordinances on the same general lines wer: 
passed for the Calumet & South Chicago Ry 
and the Southern St. Ry., the latter being opera 
ted by the Chicago City Ry. These four railways 
have in all about 650 miles of single track, of 
which 300 miles are included in the scheme 0! 
reconstruction. 


In brief, the system which is now in effect in 
Chicago is as follows: A valuation of the entir: 
property has been made, and agreed upon be 
tween the companies and the city. There is n: 
question of franchises, but the city has given th: 
companies what is practically a license to oper 
ate; reserving, however, the right to purchas: 
the property on the agreed valuation (plus sub- 
sequent expenditures). The city exercises super 
vision of all financial matters, and requires the 
payment to it of 55 per cent. of the net re- 
ceipts. The companies are required to improve 
and practically reconstruct their property within 
three years (from 1907), and then maintain the 
property in condition under the direction and 
supervision of a permanent board of engineers 
composed of representatives of the city and the 
companies. Up to the present time (and cover- 
ing two years) the expenditures on improve- 
ments have amounted to about $30,000,000. 

Details of the ordinances follow. 


Summary of the Traction Settlement 
Ordinances, 
(1) The city and the cow:panies have agreed 
upon a valuation of the tangible and intangible 
property of the latter. This value is $21,000,- 
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- the Chicago City Ry. and $29,000,000 for 
nicago Railways Co. 

fhe companies are required to proceed at 
-o rehabilitate and re-equip their systems, 


ut them in first class condition. This to 
ne in compliance with the specifications of 
nder the supervision of a Board of Super- 

Engineers, created by the ordinances. 
rhe city (or a company authorized by it) 
1e right to purchase (upon six months 
either or both of the street railway 
1s upon the payment of the agreed valua- 
nd the cost of rehabilitation and exten- 
including fair allowance for construction. 
and brokerage. If they are to be so ac- 
| for operation by a private corporation 
f s own profit the purchase price is to be 
sed 20 per cent. If the city does not 
ise within 20 years (or by 1927) it has the 
to designate a licensee to purchase and 
e the lines upon the same terms at which 

ty could acquire them. 

rhe companies are limited (during their op 
n) to an interest return of 5 per cent. upon 
igreed value of their property, plus the cost 
habilitation and extensions. The net profits 
operation are to be divided in the propor- 
s of 55 per cent. to the city and 45 per cent. 
the companies. Of the gross receipts, 6 per 
1t. to be set aside for maintenance and re- 
irs, and an additional 8 per cent. to cover re- 
ewals and depreciation. The books and ac- 
sunts to be kept in a manner approved by the 
ity comptroller, and annual reports and audits 

» be made. 

(5) Certain extensions are provided for, and 
the companies agreed to build additional exten- 
sions each year (after the third year), amount- 
ing to six miles of double track (or 12 miles of 
single track) for the Chicago City Ry., and four 

niles of double track (or eight miles of single 
) for the Chicago Rys. Co. 

6) Trains of cars were prohibited after one 

ir (from 1907), and within three years the 
Chieago City Ry. and the Chicago Rys. Co. 
were to have in operation respectively 800 and 
1,200 dowble-truck cars of modern type. 

(7) The companies must grade, pave, repair, 
sprinkle, sweep and keep clean and free from 
snow the parts of the streets occupied by them 
(or the entire width of street if required), and 
must remove refuse in cars at night, if so re- 
quired. 

(8) After the three-year period of reconstruc- 
tion and reequipment (following the passage of 
the ordinances) the companies must ‘expend each 
year for maintenance and repairs a sum at least 
equal to 6 per cent. of the gross receipts for 
that year. If this is not done, at the end of the 
year the amount must be turned into a special 
fund for use when such repairs or maintenance 
became necessary. 

(9) Where grants to the two companies cover 
the same part of any street, these are construed 
to be for a joint use of the tracks, and the ex- 
pense of construction, maintenance and operation 
will be divided equally. = 


(10) The fare for a continuous trip in one gen- 
eral direction within the present or future limits 
of the city is to be 5 cts.; 3 cts. for children 
under 12, and no fare for children under 7, who 
are accompanied by persons paying fare. A 
comprehensive system of transfers is provided 
for (including transfers between the lines of both 
companies). 

(11) Through routes extending across the city, 
and including the lines of both companies, are 
provided for in order to reduce the congestion 
and lack of public convenience incident to the 
terminating of lines in the business district. 


(12) The tracks must be laid with grooved 
rails, and the track construction and paving are 
subject to the approval of the Board of Super- 
vising Engineers. 

(13) The motive power must be electricity, and 
after three years from the passage of the ordi- 
nances the city may require the use of the under- 
ground trolley system. The city has the right to 
use the poles (without compensation) to carry 
its signal, telephone, telegraph and electric wires 





and lamps. The cable tracks were required to be 
removed. ° 

(14) All feeder and transmission lines to be 
laid underground in a specified district which 
covers about 40 sq. miles. This requires the in- 
stallation of about 6,500,000 duct-feet of under- 
ground conduit. 

(15) The Chicago Railways Co. agreed to lower 
and reconstruct the tunnels under the Chicago 
River at Washington St., LaSalle St. and Van 
Buren St. 

(16) The companies agree to furnish funds, 
upon demand of the city, to the amount of $5,- 
000,000 for the construction of a subway for 
street railways in the business district. This 
amount is to be independent of the cost of re- 
building the Chicago River tunnels. It is to be 
apportioned 40% to the Chicago City Ry. and 60% 
to the Chicago Rys. Co. The subway is to be 
built and owned by the city, and the plans are 
to be approved by the Board of Supervising 
Engineers. After its completion (but in not less 
than five years from 1907) the companies may be 
required to furnish additional sums for exten- 
sions. 

The ordinances provide that the gross receipts 
of each company shall be distributed in the fol 
lowing manner: 

(1) The operating expenses, including taxes. 

(2) The ordinary repairs to the physical prop- 
erty for which a sinking fund is provided, the 
minimum of which shall be not less than 6% 
of the gross receipts per annum. 

(3) Out of the gross net earnings remaining 
after deducting the above charges, the company 
may retain 5% upon the capital account as ap- 
proved by the Board of Supervising Engineers. 

(4) The remaining net earnings are divided 55% 
to the city and 45% to the company. 

The immediate rehabilitation required by the 
ordinances to be done within three years from the 
acceptance of the ordinances covered the foliow- 
ing work: (1) the removal of cable tracks, slots 
and conduits and the reconstruction of tracks as 
specified; (2) the reconstruction by each com- 
pany of 60 miles (single track) of existing elec- 
tric tracks to the specified plans; (3) the neces- 
sary distribution system and substations; (4) the 
rebuilding of the car houses; (5) the increase of 
the number of double-truck cars (as noted above); 
(6) the reconstruction of the three river tunnels 
of the Chicago Rys. Co. All this work was to be 
prosecuted as rapidly as possible and to be com- 
pleted within three years from the acceptance 
of the ordinance. 

The ordinances provided that upon their accep- 
tance there should be organized a permanent 
Board of Supervising Engineers composed of 
three engineers; one appointed by each of the two 
companies, and a third member appointed by the 
city. Mr. Bion J. Arnold, M. Am. Inst. E. E., 
was named in the ordinances as the city’s repre- 
sentative; he is ex-officio Chairman and Chief 
Engineer. Later Mr. George Weston, M. Am. 
Soc. C. E.. was appointed Assistant Chief Engi- 
neer and a member of the Board as the city’s 
representative. The other two members are Mr. 
Harvey B. Fleming, M. Am. Soc. C. E., Chief 
Engineer of the Chicago City Ry., and Mr. J. Z. 
Murphy, Chief Engineer of the Chicago Rys. Co. 
During the first three years (the period of “im- 
mediate rehabilitation’) the salaries and expenses 
of the board form a part of the cost of the work; 
after that period, they will be regarded as oper- 
ating expenses and paid out of gross receipts. 

The Board has power to determine what work 
shall be treated as construction, reconstruction, 
equipment, re-equipment, extensions, new lines, 
or additions to plant or property to be paid for 
by the company out of the capital funds to be 
provided by it for that purpose; and also what 
work shall be treated as maintenance, repairs and 
renewals, to be paid for out of the companies’ 
gross receipts from operation. This determina- 
tion is governed by the following provisions: 

During the three-year period of “immediate rehabili- 


tation” 70% of the gross receipts shall be set apart and 
shall be used so far as required in defraying the oper- 
ating expenses, including maintenance and repairs. The 
residue of this 70% shall be applied to the cost of re- 
newals, and no part of the cost of any renewal paid for 

to additional capital. 
ring the three years in 


out of this 70% shall be char 
All expenditures for renewals 


excess of such residue of said 7U 
capital account. 
After the three-year period of 


shall be charged to 


immediate rehabilita- 


tion,”’ the cost of renewals shall be paid as above pro 
vided. But such expenditures (and only such expendi 
tures) as are made for the purpose of extensions of or 
additions to property shall be thereafter considered as 
additions to capital; provided, however, that in the re 
placement of any principal part of the property (either 
existing or hereafter acquired) there shall be charged 
to capital the excess amount that the new property cost 


over the original cost of the property displaced, except 
ing that the value of property contained in the appraisal 
inventory of the property of the company shall be used 
instead of first cost for all property listed in such ap 
praisal inventory 


The Work Under the Street Railway 


Ordinances.* 


By B. J. ARNOLD, M. Am. Inst. E. E.t 

As a step to the establishment of the present ordi 
nances, the city authorities deemed it necessary to value 
the properties of the street railway companies A valu 
ation commission was organized in 1006, and consisted of 
three members appointed by the city. They spent several 
months examining the properties, and finally submitted 
to the City Council a report which fixed the valuation 
at about $47,000,000 exclusive of the pavement, or about 
$52,000,000 including the pavement 

The valuation was given in this manner because thers 
was a legal question involved. The companies contended 
that they were entitled to credit for the pavement, while 
the city contended that they were not entitled to such 
credit. The Council Committee on Transportation finally 
agreed upon $50,000,000 as a fair valuation for the proj 


erty of the two companies: $21,000,000 for the Chicago 
City Ry. Co., and $29,000,000 for the Chicago Railway 


Co. (then the Chicago Union Traction Co.) These fig 


ures were accepted by the companies. 
The ordinances provide that the properties shall b« 
reconstructed under the direction of a Board of Super 


vising Engineers, and in accordance with plans prepared 


and approved by that Board. The companies are to be 
credited with the $50,000,000 valuation and with all addi 
tional money that is put into the properties in accord 
ance with plans which must meet with the approval of 
the Board. Thus the city, in case it should get ready to 
purchase, knows the exact price of the properties at th« 
time of the purchase, as no money is credited to capital 
account unless it is certified to by the Board, the certifi 


cates being filed monthly with the City Comptroller 
There is thus always a record of the amount of money 


that has gone into the properties. The work of this Board 
among other things, is to certify (from month to month) 
the amount of work done during the previous month. 
Under the ordinances, the railway companies agree to 
completely rehabilitate the properties and to furnish suf- 
ficient money to accomplish this purpose in accordance 
with the plans which this Board prepares. There is no 
limit to the amount of money that the companies are re 


quired to furnish, that question being left to the judg 
ment of the Board. 

This Board consists of four members, two of whom 
represent the companies, one represents the city, and the 
fourth represents both parties. When any question arises 
which affects only one company, that company has a ful! 
vote,t and the third man has the deciding vote, in case 
of a difference of opinion. There have been very few 
final differences, almost all questions having been de- 
cided by a practically unanimous vote. In case a ques 
tion arises which involves the interests of both the rail- 
way companies, then the representatives of the railway 
companies have a half vote each. So that there is al- 
ways one railway vote, one city vote, and one independ 
ent vote. The Board consists practically of three men 
when it affects the interests of any particular company, 
but when the two interests are affected, then there are 
four men who vote, but the two railway men then con 
stitute one vote. That plan was provided in the ordi- 
nance in order that there might always be an odd vote 
on the Board. 

Under the ordinances, the companies are required to 
largely reconstruct their systems within a three years 
“rehabilitation period.”” This rehabilitation of the prop 
erties has cost nearly $30,000,000 in the last two years 
We have the remainder of this season (1909) for work 
with the Chicago City Ry., during which it will spend 
probably $2,000,000. The Chicago Railways Co. has yet 
two years to complete its improvements, so that there 
will probably be put into the properties, before we get 
through, somewhere between $35,000,000 and $40,000,000. 
We hope to get through within the latter figure, but we 
are not sure, as it depends upon whether we build power 
houses. 

The ordinances provide that the railway companies 
shall receive a profit on this reconstruction work of 10% 
over and above the actual cost to the company. An ad- 
ditional 5% is allowed for securing the money (tbat 
being the ordinary brokerage), taking into consideration 
the discount on the bonds and other incidental expenses 

*Abstract of a paper read before the Western Society 
of Engineers (Chicago), and published in the “Journal” 
of the Society, October, 1909. 

tChairman and Chief Engineer of the Board of Super 
vising Engineers, Borland Building, Chicago 

tThe representative of the other company not voting.— 
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toward securing it. So that the companies receive 15% 
over and above the actual cash used in the rehabilitation 
work, their net profit being 10%. They are furthermore 
required to set aside or spend upon the properties after 
they are once reconstructed, 6% of the gross receipts for 
maintenance or repairs. 

In addition, they are required to set aside 8% of the 
gross receipts monthly, into a special renewal and de- 
preciation fund, deposited in banks designated by the 
city. This fund remains in the bank unless drawn upon 
to replace principal parts of the property. For instance, 
if it becomes necessary to replace an old car with a new 
ear, this fund is drawn upon for an amount equivalent 
to the value of the old car, and the difference between 
the cost of the new car and the cost of the old car is 
charged to capital account. The old car is sold; the 
amount of salvage from the old car is deducted from 
capital account. Thus capital account is only increased 
to the extent of the cost of the new car over the old car, 
less the salvage on the old car. 

The ordinances were framed upon the theory that the 
city should be able to purchase the properties at any 
time, upon giving six months’ notice to the railway com- 
panies. The price that the city would have to pay would 
be known by virtue of the valuation previously fixed 
($50,000,000), plus the sum of the certificates issued by 
the Board up to the time of purchase. 

In order that the city would be insured of a first-class 
railway system, or enough cash to put it in first-class 
shape, this renewal fund was established. After the re- 
habilitation work is completed, it is expected that the 
railway will be maintained to as high a point of effi- 
eclency and maintenance as a railway can be maintained. 
We have assumed, from the best information that we could 
gather, that it would be possible to maintain a railway at 
about S3¥% of its first cost. Before any large railway 
system is finished, part of it is worn out, consequently 
you can not maintain it at 100% of its original cost. 
But you can maintain it probably at about 85%, and this 
renewal fund is intended to maintain the property up to 
that point all the time. And that 85% is considered un- 
der the ordinance as 100% good, that being the highest 
point at which it is expected that this property can be 
maintained. 

But suppose at the time of purchase by the city that 
the railway companies have not maintained the proper- 
ties up to this 85%, then the difference between that 
value and the value at which they have maintained it, 
will be found in cash in this renewal fund, which will 
be taken over by the city at the time of the purchase. 
Thus the city will acquire a railway in first-class con- 
dition, or a railway in poor condition but with enough 
cash on hand to put it in first-class condition. This is 
a very wise provision. 

The ordinances provide that out of the gross receipts 
of the companies, first shall come the operating expenses 
of the companies; then will come this renewal fund of 
*% (including the 6% fund previously mentioned), after 
the operating expenses and these funds have been pro- 
vided for, the companies receive 5% upon the amount of 
cash invested in the properties at the time of considera- 
tion, as evidenced by the Board's certification. After this 
5% has been deducted, there remains a net balance. That 
balance is divided between the companies and the city in 
the proportions of 55% to the city and 45% to the com- 
panies, 

When the ordinances were under consideration, cer- 
tain persons (having the interests of the city at heart) 
requested that the ordinances should stipulate that this 
noee of the net receipts should never be less than 10% 
of the gross receipts, After working out the probable re- 
sults for the period of 20 years covered by these ordi- 
nances, we found that we could not recommend that the 
railway companies guarantee the city 100% of the gross 
receipts, and at the same time require them to build the 
kind of a railway that we (as engineers) said the city 
ought to have. The ordinances stipulating 55% of the 
net recejpts were ratified by the people by a majority of 
35,000, During the period covered by an estimate this 
percentage was approximately 8% of the gross receipts. 

The supervision of the books of the companies fs piaced 
with this Board of Supervising Engineers. The Board 
bas a large auditing Staff; in fact it has auditors in the 
offices of each of the companies, supervising the books, 
or to see that the books are kept in accordance with the 
forms which have been originated by the Board and ap- 
proved by the city comptroller. The auditors pass from 
one company to the other and check up monthly all ex- 
penditures upon which to base our certificates. During 
the reconstruction period, these certificates are based not 
only upon the books of the company, but also upon the 
reports of the assistant engineers. These engineers are 
inspecting the work simultaneously with the auditors’ 
examination of the companies’ books. 

Fach set of men sends reports into the office, and the 
heads of the departments make up their reports to a 
certain point, independently of each other. Then the 
reports are compared and if there is no discrepancy be- 
tween the engineers’ report and the auditors’ report, they 
are assumed to be correct. If there is a discrepancy, it 
is analyzed carefully and made to harmonize before the 
certificate is finally passed by the Board and submitted to 
the comptroller. Thus we have two independent sources 
of assuring accuracy: (1) the auditing department; (2) 


the engineering department. We feel that the work is 
thoroughly and carefully done, and that it is accurate, 
Minor mistakes may creep in from time to time, but 
there is always a chance for correction, as we have 60 
days to correct any certificate given. 


Organization and Work of the Board of 
Supervising Engineers.* 
By GEORGE WESTON}, M. Am. Soc. C. E. 

Owing to the magnitude of the work to be undertaken. 
the working force was organized into divisions, each of 
which was placed in charge of an engineer who had spe- 
tialized in that particular work. The divisions are as 
follows: (1) track and roadway; (2) electric power dis- 
tribution; (3) buildings and fixtures; (4) power plant 
equipment; (5) cars and car routing; (6) tunnels and 
subways; (7) drafting, in charge of a chief draftsman ; 
(8) accounts, in charge of a certified public accountant. 
They were organized about the middle of 1907, except 
that No. 6 was organized early in 1908. The working 
force of the chief engineer’s organization comprises 137 
persons, including engineers, accountants and office em- 
ployees. 

Each division engineer has inspectors, who, in addition 
to their other duties, render to him on forms daily, semi- 
monthly and monthly reports of the quantities and 
amounts of material used and hours of labor expended 
on each piece of work in progress. These reports are 
used by the division engineer as a basis for the monthly 
estimates and also as a check upon the expenditures 
made by the railway companies and reported by them to 
the division of accounts. Thus, a counter-check from two 
entirely independent sources is secured; from reports of 
the railway companies as checked and summarized by 
the division of accounts, and from the field reports of the 
division engineers, 

TRACK AND ROADWAY.—Track construction work 
was commenced June 17, 1907, on Root St. (between Wal- 
lace and State Sts.) by the Chicago City Ry. Three types 
of track have been designed and approved by the Board, 
differing principally in respect to the foundation: (1) 
steel ties in concrete; (2) wooden ties in concrete; (3) 
wooden ties on a foundation of rolled broken stone, with 
concrete between and on top of the ties to provide a 
foundation for the paving. The tracks built by both com- 
panies consist principally of types No. 2 or No. 3, and the 
greatest mileage is of type No. 2. 

ELECTRIC POWER DISTRIBUTION.—This covers un- 
derground conduits, underground and overhead feeders 
and transmission lines, trolley wires and connections, 
bonds, auxiliary cables and telephone systems. It in- 
cludes also the testing of rail joints for relative con- 
ductivity. 

BUILDINGS AND FIXTURES.—This division took ur 
the inspection of the construction of substation buildings 
and fireproof car houses, plans for which had been made 
by the Chicago City Ry.; and it has cooperated with the 
Chicago Rys. Co. in the preparation of plans and specifi- 
cations for similar buildings. The former company now 
has four large modern fireproof car houses capable of 
housing 1,076 double-truck cars, while the latter has five 
car houses housing 834 cars. The substations are of fire- 
proof constriction, with pressed brick walls, steel roof 
trusses carrying book-tile roofs and composition covering, 
and concrete floors with red tile surface. 

POWER PLANT EQUIPMENT.—At the time of the or- 
ganization of the Board of Supervising Engineers, the 
Chicago City Ry. Co. had in operation three steam plants 
(one operated only during the winter months) for the 
generation of electricity for operating iis lines. This 
company also obtained a large amount of electrical en- 
ergy from the Commonwealth Edison Co. through two 
rotary converter substations. Since then additional sub- 
stations have been built and put in operation, and all of 
the current required for the operation of the railway is 
now purchased. The company receives at its substations, 
25-cycle, 9,000-volt, three-phase current, generated at the 
Fisk St. power plant of the Commonwealth Edison Co., 
and delivers current at 600 volts to the direct-current 
feeder system of the road. Five substations have been 
estimated as required to supply the necessary electric 
current to the railway company. The total capacity of 
all the substations is 50,400 KW., exclusive of a storage 
battery rated at 2,240 KW. for one hour. 

The Chicago Railways Co. had two steam plants gen- 
erating direct current, and was converting the old Van 
Buren St. cable engine house to a substation taking cur- 
rent from the Commonwealth Edison Co. This latter has 
been enlarged, and three new substations built, while 
others will bring the total substation capacity to 44,000 
Kw. 

CARS AND CAR OPERATION.—The standard type of 
ear now adopted is of the prepayment type, seating 40 
passengers. The car of the Chicago City Ry. Co. is 48 
ft. 3 ins. long and 9 ft. wide over all. The platforms 
are 7 ft. 11 ins. long over all and 6 ft. 11 ins. long 
inside, affording large and commodious loading floor 
space. The Chicago Railways Co. is building 650 cars 
49 ft. 2 ins. long and 8 ft. 9 ins. wide over all; length 
of vestibules, 8 ft. 4% ins. over all. 

*Abstract of a paper read before the Western Society of 
Engineers (Chicago) and published in the October num- 
ber of the ‘Journal’ of the Society. 


+Assistant Chief Engineer, Board of Supervising Engi- 
neers, Borland Building, Chicago. 





Special attention bas been given to lighting and : 
ing. The lamps for interior illumination are place: 
over each seat, and have frosted globes. The h< 
are electric, and special heaters are provided on 
platforms. The cars are equipped with disappearin; 
folding steps, thereby making it possible to have 
non-loading side of the car closed, and no protru 
steps or other parts to permit hitching on or stané 
on the outside. The cars are equipped with both 
and hand brakes. The motor equipment consists 
four 40-HP. motors. 

Of the 650 cars under construction by the Chi 
Rys. Co., 600 are of composite construction with ; 
underframes and wooden body, and are being built 
the Pullman Co. The remaining 50 are steel 
being built by the Pressed Steel Car Co. To Mr. 
J. Arnold is due the credit for the purchase of th 
steel cars, as he, in connection with his work on 
New York subway problem, recognized the advan: 
to be gained by the operation of steel cars in* subw 
rather than wooden cars. As we hope to hav: 
subway in Chicago at some time in the future it 
concluded wise to begin the study of the construc! 
of steel cars and their maintenance, cost, compara: 
life, etc. In dimensions, interior arrangement and 
pearance these cars are identical with the others, 
with the exception of the doors, car steps, trolley box 
and maple floor strips, the cars are of steel constr: 
tion and practically fireproof throughout. 

TUNNELS AND SUBWAYS.—The ordinances requ 
the Chicago Rys. Co. to rebuild the tunnels under : 
Chicago River at Lasalle St. and Washington St. Pla 
and specifications have been prepared for this wor) 
which will include approaches so designed that ¢ 
tunnels can be connected with the proposed subw: 
system for street cars. 

DRAFTING DEPARTMENT.—This is in charge of 
chief draftsman, who has a clerk and four squ: 
foremen. Each foreman is assigned to a special cla 
of work, and has such draftsmen and tracers as a: 
necessary. The chief draftsman receives instructio: 
from ihe division engineers, and is called upon to su; 
ply all sketches and drawings required by the differe: 
divisions. All drawings are on sheets of standard siz: 
which are multiples of the regular letter sheet (8% x 1) 
ins.). These sizes are 8% x 11 ins., 34 x 22 ins. an 
34 x 44 ins. All drawings larger than 34 x 44 ins. a: 
called “rolls,” and are designated as “R” drawing 
For convenience, each division has a classification let 
ter which corresponds with that used in the classifica 
tion of accounts by the American Street and Interurba: 
Railway Accountants’ Association. 

DIVISION OF ACCOUNTS.—This has charge of check 
ing all expenditures that relate to the cost of rehabi! 
tation, of ascertaining (with the assistance of report 
from the engineering division) whether or not suc! 
expenditures are reasonable, and of determining whethe: 
such expenditures are proper charges to capital a 
count, in accordance with the rulings of the Boar 
It has to determine also whether proper reserves hav: 
been created and are maintained by the companies, a 
set forth in the ordinances. In addition it keeps ac 
count of all expenditures made by the Board in th: 
carrying out of its duties, which expenditures, in a: 
cordance with the terms of the ordinances, are to b 
added to capital accounts of the railway compani: 
during the period of rehabilitation, and after tha‘ 
period are to be charged to operating expenses. 

Capital account money is new and additional mone) 
put into the property to improve and extend it, ani 
is obtained from other sources than the cash receipt 
of the comparty. 


- 


The Cleveland Street Railway Settlement 
On the Low-Fare Plan. 


Cleveland has followed Chicago in bringing « 
long street railway controversy to a close b) 
granting franchise extensions which continue pri- 
vate ownership and operation instead of venturing 
on municipal ownership. The history of the Chi- 
cago struggle and the terms of its settlement are 
given at length elsewhere in this issue. Be- 
low will be found an abstract of the Cleveland 
franchise ordinance, passed by the city council 
in December, 1909, and ratified by a vote of 27,- 
807 to 19,197, at a referendum election on Feb. 
17, 1910. 

For eight or nine years the street railway fight 
in Cleveland dominated local politics. Mayor Tom 
L. Johnson fought and won many election cam- 
paigns with municipal street railway ownership 
or control and 3-ct. fares as the main issue. Af- 
ter Mayor Johnson had organized several com- 
panies to serve as a basis for his full scheme of 
municipal ownership these companies, with his 
approval were consolidated, with the Cleveland 
Electric Railway Co., which Mayor Johnson has 
been fighting, and the consolidated properties were 
leased to the Municipal Traction Co., (see News 
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_p. 515, May 17, 1908), on a total valua- 
basis of $23,690,000, and with provision for 
rtual 3-et. fare. Not long after, the Municipal 
ion Co. went into the hands of a receiver, 
it remained until March 1, 1910. 
jugh the agency of Mr. Robert W. Tay- 
, federal court judge, a scheme for a com- 
ise settlement of various points at issue be- 
, the city and the companies was elaborated 
09. Mayor Johnson opposed this settlement 
and submitted to the voters (Aug. 3, 1909,) 
nehise for still another street railway com- 
This was voted down by a majority of 3,- 
out of a total vote of 66,044, or only about 
-thirds of the registration (see editorial note, 
News, Aug. 19, 1909). In November follow- 
Mr. Johnson was defeated for re-election. 
n Oct. 5, 1909, Judge Tayler was invited by 
city council and by the Cleveland Railway 
to act as arbitrator of various points at is 
The various other street railway companies 

» invoked the aid of Judge Tayler. On Dec. 
_ 1909, Judge Tayler submitted his report, which 

sisted chiefly of valuations of the properties 

i claims of the various companies. The object 

the valuation was the fixing of capital value 

a basis for fares and municipal purchase price 
, the settlement ordinance which has now gone 
) effect. In addition, Judge Tayler named the 

itial and the maximum rates of fare to be in- 
serted in the franchise, which were those given 
low in our abstract. 

The valuation thus fixed included $17,511,306 
for the physical property and $3,615,844 for the 
franchises of the company, both as of Jan. 1 
i008; nothing for good will, because covered in 

. franchise value, and nothing for going value, 
because not existing outside of physical value; 
ind various allowances for stock transactions or 
dividend guarantees, etc., between the different 
companies. 

We have spoken thus far only of happenings 
vhile and just after Mr. Johnson was mayor of 
Cleveland. He came into office after there had 
been a long and bitter fight over various street 
railway proposals. <A part of this struggle, to- 
gether with other related matters, was outlined 
in an essay entitled “The Street Railway Prob- 
lem in Cleveland,” by Mr. Rowland Hopkins, 
published in December, 1896, as one of the series 
of “Economic Studies” of the American Economic 
Association (see Eng. News, July 22, 1897, p. 63, 
for review of the essay). 


A review and criticism 
of the course of events under Mayor Johnson, 
written by Mr. W. S. Hayden, may be found in 
the Proceedings of the National Municipal League 
(Philadelphia) for 1909 (see brief abstract on p. 
o93 of Eng. News, of Nov. 25, 1909). 


The Settlement Franchise. 

We may now proceed with our abstract of the 
settlement franchise, which is substantially for 
25 years, but will actually terminate on May l, 
1984. It provides for first-class construction, 
equipment and operation, subject to regulations 
provided in existing and future city ordinances. 
The city reserves the right to grant the use of 
the tracks and electric current of the Company 
in specified portions of the city to other compa- 
nies, on proper payment therefor. The company 
agrees to maintain and repair the pavements be- 
tween and slightly outside its tracks, but this 
is not to be construed to mean repavement. The 
company puts itself under obligations to conform 
to time schedules and car routes fixed by the 
city, provided compliance with such orders will 
yield a revenue sufficient to enable the company 
to maintain the “interest fund’ described below, 
or the company is permitted to make up deficits 
in the fund caused by compliance with such or- 
ders. [This power over running schedules is 
qualified later in the ordinance, as set forth be- 
low.] 

A City Street Railroad Commissioner may be ap- 
pointed by the Mayor, subject to approval by the 
city council, and to removal and reappointment 
of a successor in the same manner. The Commis- 
sioner is to 


act as the technical adviser of the council of the City 
of Cleveland in all matters affecting the interp n, 
meaning or application of any of the B weg of this 
ordinance, and of action thereunder affecting the quan- 
tity or quality of service, or the cost f, or the 
rate of fare. He shall keep always informed as to all 
matters affecting the cost or quality or quantity of serv- 








ice furnished, the receipts and disbursements and prop- 
erty of the company, the rate of fare, the vouchering 
of expenditures; and if he disapproves of the voucher- 
ing of expenditures or of the manner of keeping ac- 
counts, or other matters affecting the bookkeeping of 
the company he shali at once take the matter up with 
the company, and in case of disagreement the matter 
shall at once be submitted to the committee on standard 
classification of accounts of the American Street and In- 
terurban Railway Accountants Association, or to such 
person or persons upon whom the regulation of such mat- 
ters may from time to time be devolved by law, and the 
decision of such committee or person or persons, not in- 
consistent with the provisions of this ordinance to whom 
this question is thus submitted, shall be final. 

The company is to provide office accommoda- 
tions for the Commissioner in connection with the 
general offices of the company, and must provide 
furniture, stationery and supplies. The Com- 
mission is to receive such salary, not in excess of 
$1,000 a month, as the Council may fix, and is 
authorized to appoint. 
such assistants, accountants, engineers, clerks and other 
employes as he shall deem necessary to enable him at 
all times to inspect and audit all receipts, disbursements, 
vouchers, prices, pay-rolls, time-cards, papers, books, 
documents and property of the company. 

The Commissioner is to fix the salaries of all 
such employees, subject to approval by the coun- 
cil, but the total of these salaries shall now ex’ 
ceed 1% of the allowances for operating Vex- 
penses of any given month, as provided for'in 
the franchise. The salaries of the Commissioner 
and his staff are to be met by the company and 
charged to operating expenses. 

[Late in February, 1910, Mr. 
whom we understand to be a 
pointed Commissioner. ] 


Geo. M. 
lawyer 


Dahl, 
was ap- 


Provision for arbitrating any differences be- 
tween the city and the company which may 
arise is made in the franchise. Arbitration ex- 


penses, including fees of the arbitrators, are to 
be fixed by the arbitrators, and are to be paid 
by the company out of operating expenses, ex- 
cept that any such expense in excess of $5,000 
within a period of six months is to be met 
the interest fund. 

As a penalty for violating any decision of the 
arbitrators the “interest payments” on the 
“capital value” of the company, other than bonds 
and floating debts, shall be reduced in such 
amount as the arbitrators determine, ‘but not 
lower than 1% below the rate then in force. 
Such reductions shall remain in force until the 
arbitrators are satisfied that their orders have 
been obeyed. 

The following provision as to 
statistical records is notable: 


from 


accounts and 


Sec. 15. At all times during the continuance of the 
rights herein granted, and any renewal hereof, the com- 
pany shall keep in its office, open to inspection at all 
reasonable times, full, true and accurate accounts of all 
moneys expended and liabilities incurred in connection 
with said business and the maintenance and operation of 
said property, and also complete statistical accounts of 
its business and operations, which accounts shall be kept 
in the manner prescribed by the American Street and In- 
terurban Railway Accountants’ Association, or as may 
be provided by law or by any authority created by law, 
and the said company shall make and furnish to the 
City Street Railroad Commissioner monthly reports of its 
car mileage and earnings, and such other statements and 
reports, as the said commissioner may from time to time 
direct, and said commissioner shall at all times have 
access to and full authority to inspect, examine, audit 
and verify all accounts,. vouchers, documents, books and 
property of the company relating to the receipt and ex- 
penditure of money and the business done by the com- 
pany in the operation of its railway. 


A unique feature of the franchise is the section 
which prescribes the basis for determining the 
capital value of the company for both rate or 
fare-fixing purposes and for determining the 
price to be paid for the property in case of mu- 
nicipal purchase. This capital value falls into 
three classes: (1) bonded indebtedness of the 
Cleveland Railway Co., which is the franchise 
grantee or contracting company; (2) floating in- 
debtedness and miscellaneous claims of the four 
companies which sprang into existence during 
ex-Mayor Tom Johnson's railway campaign, to- 
gether with $500,000 for the “interest fund” de- 
scribed further on, or so much of that sum as 
cannot be provided from cash in hand; (3) resi- 
dual capital value. The following definition of 
residual capital value appears to give all the 
items which entered into net total capital value, 
except a comparatively small sum [perhaps 
$500,000] which was to be determined later on: 


Sec. 16. (c) The residue of the capital value of the 
company to wit the sum of $14,675 . (The value of 
the property is agreed to be $21, 149.53 to which must 
be added, as the value of e Forest City | He ted $1,- 
805,600, and there is added the sum of $1,1 , inter- 
est accrued, but used to equalize stock value and not to 





be paid, said interest being the equivalent of 9% upon 
$12,870,000 for the period ending Jan. 1, 1910. The total 
of these sums is $24,091,049.53 From this aggregate is 
deducted bonded indebtedness of $8,128,000, and floating 
indebtedness as of Jan. 1, 1908, $1,288,000 ' The total of 
these sums is $9,416,000, leaving $14,675,040.53: agreed 
addition to equalize stock value, $550.47, making for resi 


due of capital value, $14,675,600, with such additions 
thereto as may from time to time be made pursuant to 
the provisions of this ordinance.) 

The interest fund of $500,000 appears to be 
designed to serve both as a reserve fund ind as 


an index of the need of raising or lowering fat 
from time to time 
From the interest fund there is to be paid “all 


taxes and other payments herein provided to be 
made therefrom,” together with 5% on the total 
bonded indebtedness of the company or not ex 
ceeding 6% on refunding bonds; plus 6% on the 
floating and allied indebtedness; pius 6% on the 
“residue of capital value and [subsequent] ad 
ditions thereto.” The company is given the 
privilege of extinguishing its existing floating 
debt by bond or stock issues New bonds ot 
stock or additional floating indebtedness, issued 
Or incurred for permanent improvements with 
the consent of the city becomes a part of the 
capital value and the interest thereon becomes 
a charge on the interest fund Capital obliga 
tions may be incurred without the consent of 


the city, but such shall not be 
tal value. 

The 
mented 


added to the capi 


interest 
by the 
which are 


fund of 
net 


$509,000 is to be aug 


earnings of the company 


described as 


“all earnings” in exces 
of Operating expenses and maintenance, depre 
ciation and interest allowance Any surplus of 
the interest fund, in excess of $500,000, after 
paying the items just named and taxes and the 


capital charges previously described 

shall constitute a fund to be absorbed in the reduction of 
fares, and any deficiency in the interest fund below 
$500,000, in any period of operation, shali be first made 


good as is hereinafter provided, jt being the intent hereof 
that the said interest fund shall be maintained at 
$500,000. 

The interest fund is to be deposited in banks, 


separately from the other current receipts of the 


company, and is to be credited with any interest 
which may accrue 
Detailed provisions for setting aside a _ per 


centage of gross receipts based on car 
to be for maintenance 
made in the ordinance 

The franchise that 
maintenance and renewal charges is to keep the 
physical property up to a standard of 70% of 
reproduction value. 

The fare which the company 
charge are dependent on fluctuations in the “in 


mileages, 


used and renewals, is 


specifies its intent as to 


its 


rates of may 


terest fund’’ above or below $500,000. The rates 
may range as follows, those under (a) being 
the maximum: 

(a) 4 cts. cash fare, 7 tickets for 25 cts., 1 ct transfer, 
no rebate 

(b) Do., with 1 ct. rebate [on use of transfer) 

(c) 4 cts. cash fare, three tickets for 10 cts., 1 et 


transfer rebate. 
(d) Do., with 1 ct. rebate [on use of transfer}. 
(e) 3 cts. cash fare, 1 ct. transfer, no rebate 
(f) Do,, with 1 ct. rebate {on use of transfer]. 
(g) 3 cts. cash fare, two tickets for 5 cts., 1 ct 
fer, no rebate. 
, with 1 ct. rebate [on use of transfer] 
(i) 2 ets. cash fare, 1 ct. transfer, no rebate 
(j) Do., with 1 ct. rebate [on use of transfer} 


trans 


Reasonable safeguards against the abuse of 
transfer privileges by such practices as a virtual 
round trip are inserted in the franchise ordi- 
nance. Children under six years of age, accom- 
panied by an adult, are to be carried free, or 
two such children so accompanied for a single 
fare. 

Immediately on the taking effect of the ordi- 
nance plan (a) is [was] to come into operation 
and continue for eight months; that is, 3 cts 
cash fare and 1 ct. for a transfer. [This plan 
went into effect on Feb. 19; but to ride for 5 
cts. a passenger was required to tender the exact 
change, or else to buy from the conductors 5 
metal disks for 15 cts. Popular objection 
made to this limitation on the 3-ct. fare, and it 
was reported that the limitation might be re 
moved soon.] 

If after eight months experience with the 
fare and l-ct. transfer plan the interest 
already described has fallen below $500,000 then 
the company “shall install the next higher rate 
of fare” stipulated in the ordinance, or a still 


was 


3-ct. 
fund 
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higher one, at its discretion, if it thinks it re- 
quired to restore and maintain the interest fund, 
provided that the maximum rate be not ex- 
ceeded and the consent of the council (for any 
but the next higher rate) be obtained. In case 
of non-consent by the city the matter shall go to 
arbitration and whatever rate may be decided on 
by the arbitrators shall be collected for a period 
of six months. After the expiration of this six 
months an excess or a deficit of $200,000 in the 
$500,000 interest fund shall be “prima facie 
evidence of the necessity of’ lowering or raising 
the rate of fare. 

{It should be noted here that these provisions 
for maximum fare terminate, at the option of 
the company, any time within the last 15 years 
of the 25-year franchise, unless the city extends 
the franchise before its expiration. See state- 
ments near close of article.] 

Further possibility of fare readjustments is 
provided by a clause which gives either the city 
or the company the privilege of notifying the 
other party that in the opinion of the first party 
the fares ought to be increased or decreased. If 
the second party does not agree to the change 
then the arbitrators provided for in the ordi- 
nance decide the question at issue. 

As a safeguard against exorbitant salaries the 
ordinance provides that no employee of the 
company receiving more than $1,500 a year shall 
be paid a salary in excess of that “paid for 
similar work by other properties of same size.” 

Whenever the company proposes to make ex- 
tensions, betterments or pérmanent improve- 
ments the City Street Railroad Commissioner 
shall have the right to employ assistants to 
check the company’s estimates for the work, 
and if the work is carried out he shall have the 
right to employ assistants to check the material 
labor and other costs thereof. All bills for such 
work done for the Commissioner, after approval 
by the city council, and provided they do not 
aggregate more than 1% of the cost of improve- 
ments, shall be paid by the company. If the 
improvements are carried out these bills are to 
be included in the cost of the improvements; 
otherwise, they shall be classed as an expense 
to be met out of the interest fund. 

On giving six months notice the city may buy 
the entire property of the company at its capital 
valuation, as fixed in the ordinance, plus 10%. 
In that event, the city will assume all bonded 
and other debts of the company, but the total of 
guch debts shall be deducted from the capital 
value before adding 10% thereto. Furthermore, 
if the indebtedness of the company at the time 
of purchase, except as incurred for extensions, 
betterments and permanent improvements, ex- 
ceeds 10% of the gross receipts of the company 
for the year preceding the purchase, then all 
that excess shall be deducted from the capital 
value before determining the purchase price. 

After Jan. 1, 1918, the city may transfer its 
purchase option to any company of its chosing 
which has legal authority to acquire, own and 
operate street railways in Cleveland. 

If at the expiration of the franchise the city 
has neither exercised or transferred its pur- 
chase option then the city may buy out the com- 
pany on terms mutually agreed upon or else 
fixed by arbitration. Under such conditions the 
price to be paid for the property “shall be its 
value for street railroad purposes,”’ and shall be 
the cost of reproduction of all the physical prop- 
erty of the company within the city limits, 
minus “a reasonable amount for depreciation,” 
pius 10% of the remainder, but no allowance 
shall be made for franchise values or for any 
money in the interest fund. The city shall not 
be bound to take the property after a price has 
been put upon it by arbitrators under this part 
of the franchise. 

In case none of these possibilities for purchase 
by the city or for transfer of the purchase option 
are availed of by the city on the expira- 
tion of the franchise then the right of purchase 
of the whole or a part of the property shall be 
vested in any person or persons to whom the 
city may grant a franchise for operating street 
railways in Cleveland, the price in that event 
to be the reproduction cost, fixed as outlined. 


The maximum rate of fare named in the or- 
dinance may be charged by the company, and 
the city will then lose control of the car schedules 
(except as to police powers), at any time during 
the last 15 years of the life of the 25-year fran- 
chise, unless the city extends the franchise 
beyond its original term, in accordance with pro- 
visions which will not be cited here. In case the 
company thus establishes the maximum fare 
then whenever the $500,000 interest fund is 
swelled by $200,000 or more all the excess is to 
be applied to the reduction of the capital value 
of the property, first by paying floating debts, 
then by paying off bonds, if possible, and if not 
possible then by paying the excess into a sinking 
fund. The reductions in capital value thus ef- 
fected would inure to the advantage of the city 
or any city licensee in case of purchase of the 
property of the company. 


Distribution of Sea Water in the Charles 
River Basin After Excluding Tidal Waters. 


By MORTON F. SANBORN.* 


The Charles River Basin is an artificial basin 
recently formed by the construction of a dam 
between Boston and Cambridge at the site of the 
old Craigie Bridge. 

The present investigation was undertaken to 
determine the rate of freshening of the water in 
the basin and the percentage of sea water at 
different depths after the tidal flow was excluded. 
While carrying on this investigation, studies 
were made upon the vertical circulation caused 
by the wind and waves, and upon the inter- 





in the large lock gates, through which the wat: 
is sometimes allowed to flow. 

The water in the basin is maintained nea 
Grade 8, Boston City Base. The average ris 
and fall of tide in the harbor is about 10 ft 
low water being about Grade 0. 

The river has a drainage area of 308 sq. mi 
The run-off of 70 sq. mi. is considered as being 
diverted from the river at Dedham and flowing 
into Mother Brook, a tributary of the Neponse: 
River, and that of 24 sq. mi. is used for th« 
water-supply of the city of Cambridge. Sey 
eral cities and towns also take their water-sup 
ply from wells on its banks. 

The average flow into the basin varies from 
30 cu. ft. per sec. during part of the summer 
to 500 cu. ft. per sec. in the spring. 

The amount of chlorine found at any point was 
taken as an index of the amount of salt water 
present. The normal chlorine of the North At- 
lantic Ocean is 20,840 parts per million, and th: 
writer has found in the inner harbor 20,250 parts 
per million. The normal chlorine ag found in 
the river at Watertown will vary from about 6 
parts during the high flow to 12 parts per mil- 
lion during the low flows. 

The percentage of sea water present is found 
by the formula: 

100 (Cl-n) 
t= 

20840-n 
In which #2 = percentage of sea water; n = nor- 
mal chlorine of river water = 9 parts per mil- 
lion average. Cl = chlorine. 

The samples of water for testing were taken in 
a %-pint bottle, 7 ins. 





® © © = Sample Stations. 











high, with a neck 1% ins. 

, long. The bottle was 
y strapped to a piece of 

j wood 1% ft. long, with a 
weight tied to the lower 
end and a rope tied to 
the upper end, and with 
knots tied in the rope so 
as to show the depth of 
the top of the bottle be- 
low the _ surface. The 
bottle was thus always 
held in an upright posi- 
tion. A smaller line was 
made fast to the stop- 
per and when the bottle 
was at the right depth 
the stopper was removed 
from the bottle and the 
bottle held in that posi- 
tion until the air bubbles 
had ceased to rise to the 
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FIG. 1. 


change of fresh and salt water brought about by 
the operation of the large boat lock. 

While these are three distinct and important 
subjects, it was thought advisable to discuss 


them all in this paper as each is dependent some- - 


what upon the others, 

The Charles River Basin extends to the dam 
at Watertown, and is about 84 miles long, from 
150 to 2,300 ft. wide, the deepest part being 
about 30 ft. The upper part, about six miles 
long, is from 150 to 400 ft. wide and very 
winding, with a depth varying from 15 ft. at 
the lower end to 3 ft. at the upper end. The 
lower basin is about 2% miles long, extending 
from the dam to Essex St. Bridge, the widest 
part being about 2,300 ft. 

The dam is an earth embankment with 
masonry retaining walls on the down-stream 
and up-stream faces, and is 1,200 ft. long and 
from 100 to 500 ft. wide. 

There is a large boat lock on the Boston side 
of the river, and on the Cambridge side a small 
boat lock with four sluices on each side. 

The bottoms of the sluices are 10% ft. below 
the surface. One of the sluices is connected with 
a salt-water sluice having a 5 x 5-ft. intake, 
with the invert 26% ft. below the surface. 

There are also gates 18 ft. below the surface 


 *Assistant Engineer, Charles River Basin Commission, 
19 Baldwin St., Newton, Mass. 





PLAN OF CHARLES RIVER BASIN, BOSTON-CAMBRIDGE, 
MASS., SHOWING SAMPLING STATIONS. 


surface, thus showing 
that the bottle was full 
of water. 

The lower water, being as heavy or heavier 
than the upper water, would stay in the bottle 
and not flow out as the bottle was raised to the 
surface; but as an extra precaution the water 
in the neck and upper part of the bottle was 
removed as soon as possible. 

The map (Fig. 1) shows the general plan of 
the lower basin and the location of the sampling 
stations. The samples were taken 1, 5, 10, 15, 
20 and 25 ft. below the surface. The results of 
these tests are plotted on Fig. 2. 

The samples were taken at Sample Station A 
from Nov. 4, 1908, to Dec. 14, 1908. As the 
river was frozen part of the winter the samples 
had to be taken at Harvard Bridge Draw Pier, 
sample station B, from Dec. 14, 1908, to Jan. 25, 
1909, and after Jan. 25, 1909, they were taken 
above the dam at sample station C. 

In taking samples at station C care was always 
taken to see that all gates and sluices were shut 
so that there would not be any currents in the 
water to affect the samples. 

The usual custom of having zero at the bottom 
is reversed in this diagram so that the line indi- 
cating the lighter fresh water is at the top, while 
the heavier salt water is at the bottom. When 
two or more lines coincide, the line representing 
the greater depth is drawn. , 

The shut-off gates were dropped Oct. 20, 1908, 
closing the river to the tide. The basin then con- 
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ined salt water freshened somewhat by the 
\w down the river. On Nov. 4, 1908, the water 
the basin had from 13,000 parts per million 
chlorine on the surface to 18,000 parts at the 
-ft, depth. The water slowly became fresher, 





Sample Strtion A><----Sample Station B >< 



































have been plotted and a curve drawn (Fig. 3) 
showing the approximate greatest depth at which 
the wind causes a complete mixing with the 
surface water. The curve is plotted through or 
near the lowest velocity, as it igs assumed that 





Sample Station C 
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salt-water sluice as it comes up into the Basin 
Wall, the water was noticed to rise and fall dur- 
ing the storm \ to \4-in. This motion must have 
come through the intake, which is from 21% to 
26% ft. below the surface. 
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there was not much flow until about Dec. 12, 
LUUS. 

From Dec. 14 until Feb. 22, the water became 
fresher at a more rapid rate with the increased 
flow. From Dec. 14 to 22, ice had formed on the 
river so that the fresh water floated on top with 
nothing to mix it up with the heavier water be- 
low. Then some warm weather and wind caused 
the surface to hold at about the same and the 
lower depth became fresher. Jan. 9 to 18, the 
river was again frozen over and the surface 
water again jumped to a fresher state. After 
Jan, 23, the ice gradually disappeared and the 
lower depth became fresher while the surface 
chlorine did not decrease very fast. 

From Feb. 11, to June 17, 1909, the chlorine in 
the water for the first 15 ft. kept very uniform, 
becoming less on very high flows or in calm wea- 
ther, and greater after a wind storm. The 20-ft. 
depth kept varying from the heavier water at 
the bottom to the lighter water above 15 ft, in- 
creasing during calm weather and heavy lockage 
and decreasing during storms. 

The 25-ft. depth was high in chlorine all the 
year, the least being on April 1, 1909, when it 
contained 4,750 parts per million. From June 
17, to Sept. 21, the chlorine in the water steadily 
increased, due to the large number of boats pass- 
ing through the lock and to the small flow of 
water down the river. After Sept. 21, the water 
slowly became fresher, due to the larger flow. 

The surface water was used to make steam 
on some of the lighters and dredges, during the 
spring, but not with satisfactory results, as it 
would foam in a few days and then the water 
would have to be blown out of the boilers every 
day or two, leaving enough water to make 
steam to pump a new supply into the boilers. 


Vertical Circulation Caused by the Wind 
and Waves. 


While studying the freshening of the water, it 
was noticed after a wind storm that the salt 
content of the surface had increased while that 
of the lower depth had decreased, so a special 
set of tests was made during the spring to de- 
termine what circulating effect was caused by the 
waves. The lower basin is divided into three 
parts by Harvard Bridge and West Boston 
Bridge, causing somewhat of a break in the force 
of the wind and waves. The results of these tests 


the 25-ft. depth is extrapolated. The salt at the 
25-ft depth was never found reduced to that of 
the lesser depths. This is due to the addition 
of salt water from the lock, to the difficulty with 
which the heavier salt water mixes with the 
lighter fresh water, and to the unevenness of the 
bottom at that depth. 

The wind velocities given were obtained from 
the U. S. Weather Bureau at Boston and are 
the average velocities during storms. The pre- 
vailing wind has been from the west or down 
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the Water had 
@ Uniform or nearly so Strength of Chlorine 
after a Wind Storm. 


A Indicates the h to which the Chlorine 
was reduced by the Waves. 


Fig. 3. Curve Showing Approximate Greatest Depth 
at which Wind Causes a Complete Mixing of 
the Surface Water in the Charles River Basin. 


the river, and only those winds that have blown 
down or up the river have been considered in 
these experiments. 

When the samples of water from different 
depths showed different densities the tests ap- 
peared to indicate that during a wind storm the 
mixing of the water started at the surface and 
worked downward. This is shown by the fol- 
lowing tests taken on March 15, 16 and 17, 1909, 
as is also the completeness of the mixing caused 
by the waves. 

At the manhole which is at the head of the 





Chlorine 


during the summer and fall, as it requires long 
and continued wave motion to mix the lighter 
water with the heavier sea water. 

In a fresh water lake or reservoir with a like 
fetch but deeper, where there is not the heavier 
water to mix with, it is probable that the effect 
of the waves would be felt much deeper. 


The Interchange of Fresh and Salt Water 
Brought About by the Operation 
of the Lock. 
The large boat lock is 350 ft. long, 45 ft. wide, 
and 21 ft. deep below the surface of the water in 
the basin. 
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Charles River Dam when Changing the Opening 
from the Harbor to the Basin or River. 


(The first samples were taken after the lock had been 
open to the harbor about 45 minutes. Fresh-water 
was started when upper gate was one-third open and 
it took 2 min. 50 sec. to reach the lower gate.) 


Parts per Million Chlorine. 


Depth, March 15, March 16, March 17, 
ft, 9a.m 5 p. m. 5 p. m. 
7 ee 80 130 1 
RE ES Sey. 80 130 140 

Pi i iieausatwas sada 85 130 140 

Dis ok bs bmee. cena ve 95 130 140 

MTS 1ski ackedenven 280 130 140 
i a ebia0 ete adie 10,000 10,000 


25 7,500 
March 15, 9 a. M. to 6 p. m. average wind, 16 miles. 
March 16, 12 noon to 5 p. m. average wind, 13 miles, 
March 17, 12 noon to 5 p. m. average wind, 23 miles. 
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Fig. 4 gives the result of a test showing the 
complete change from salt water to fresh water, 
the salt water going into the basin at the bottom 
and the fresh water coming in over the salt 
water and displacing it. 

The same action is noted when changing the 
lock from the basin to the harbor, namely, the 
coming in underneath of the salt water and the 
flowing out of the fresh water over the water in 
the harbor. 

The lock contains from grade —13 to half tide 
283,500 cu. ft. and this is the average amount 
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Side Elevation. 





an ideal supply for fire purposes if it could be 
depended upon to be fresh. The variation from 
nearly fresh water at the surface to salt water 
at the bottom and from fresher water in the 
spring to salter water in the summer would not 
be good conditions for fish. 

When the river is frozen over the curve shows 
how the lighter water floats on the surface. 

In the spring and fall, during the storms, there 
must be considerable mixing of the water in the 
lakes and reservoirs caused by the waves. 

It is thought that the study on vertical circu- 
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Tests of Model Concrete Arches by the Ne 
York State Engineer’s Office.* 

At Medina, N. Y., there is a deep gorge on t 
line of the New York State Barge Canal whe: 
the topography is such that a high-grade cros 
ing is absolutely necessary. After a careful co: 
sideration of various types of steel and concre 
aqueducts and also a high earth embankment, 
was decided by the State Engineer and the Ad 
visory Board of Consulting Engineers that 
concrete arch of single span, with the necessar 
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FiG. 1. DETAILS OF MODEL CONCRETE ARCHES AND APPARATUS FOR TESTING THEM USED BY THE STATE ENGINEER’S OFFICE 


of salt water that flows into the basin at every 
lockage. It equals 3.28 cu. ft. per sec. for 24 
hours. 

Opening from the basin to the harbor 330,750 
cu. ft. of fresh water flow out into the harbor. 
This is equal to 3.83 cu. ft. per sec. for 24 hours. 

The net loss of water from the basin at every 
double lockage is therefore equal to .55 cu. ft. 
per sec. for 24 hours. 

The small boat lock is 63 ft. long, 10 ft. wide 
and 11% ft. deep when open to the basin. The 
average amount of sea water let in at each lock- 
age is 4,725 cu. ft., which is equal to .05 cu. ft. 
per sec. for 24 hours. 

There was an average of 30 lockages per day 
for 14 weeks during the summer of 1909 caused 
by the large number of pleasure boats, and light- 
ers and scows connected with the work. Thirty 
lockages with boats will represent about 20 double 
lockages. 

The evaporation from the basin during the sum- 
mer months is about 6 cu. ft. per sec. and is 
computed by using 5.67 ins. of evaporation per 
day as found by Mr. Desmond FitzGerald, M. 
Am. Soc. C. E., from experiments made by him 
at Chestnut Hill Reservoir, Boston, Mass. 

When all construction work is finished the 
large lock will not be used so much as it was 
during the tests and the water in the basin will 
probably be considerably fresher. 

It will be seen from these tests that the water 
in the basin will not at any time be completely 
fresh. The amount of sea water present will 
depend upon the usage of the boat locks and the 
flow of fresh water down the river. 

The distribution of the sea water in the basin 
will depend upon the circulation caused by the 
wind and waves, 


Summary of Conclusions. 

These studies may be useful in drawing con- 
clusions as to how any basin under similar con- 
ditions would act. 

Fig. 2 shows conditions that are prob- 
ably similar to any river under the conditions 
at the Charles River Basin, when the salt water 
lies at the bottom. The surface water could nof 
be depended upon for water-supply at all times, 
as during a wind storm the surface water would 
take up salt water from the bottom. 

The water in the basin will not be suitable for 
boiler use. The water in the basin would make 


OF NEW YORK. 


lation might add a little to the knowledge of 
wave action. 

In the study of the action of the water caused 
by the operation of the boat lock, it has been 
shown that there is a surface flow towards the 
salt water after either gate is opened. This 
flow amounted to 2.1 lin. ft. per sec. on the test 
of March 9, 1909. The boats in passing through 
the lock from the harbor to the basin have to go 
against the current, and in passing through in 
the reverse direction go with the current. This 
is a condition that would occur in any lock be- 
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Fig. 2. Detail of Loading Device on Arch-Testing 
Apparatus. 


tween salt and fresh water; as the end locks of 
the Panama Canal. 

I wish to express my thanks to Prof. William 
T. Sedgwick, Director of the Sanitary Research 
Laboratory of the Massachusetts Institute of 
Technology, for the use of that Laboratory. 





GASOLINE TAXICABS in New York City now number 
about 2,500 and have generally displaced both the horse- 
drawn cabs and the electric storage-battery cabs, which 
were the first taxicabs introduced. 

A NATIONAL CONVENTION OF INVENTORS is to 
be held at Rochester, N. Y., June 13 to 18, 1910, under 
the auspices of the International Congress of Inventors, 
an organization established four years ago to work for 
the reform of patent law and procedure and the better 
protection of inventors’ rights. The President of the 
organization is Mr. Geo. F. Gallagher and the Treasurer 
is Mr. Geo. B. Selden, whose name has received wide 
publicity for his foundation patent on automobile con- 
struction. Arrangements for the convention in June are 
in the hands of Mr. Alexander B. Lamberton, President 
of the Board of Park Commissioners of Rochester. 





approaches, is to be preferred to other possibl: 
types of construction. 

The load to be carried consists of a prism o! 
water, having a maximum depth of 13 ft. 2 ins., 
and weighing 825 lbs. per sq. ft., in addition to 
the weight of the trough, piers and arch ring 
The total weight of water to be carried by th« 
single span is 12,400 tons, while the total load, 
including the weight of the structure, is 46,000 
tons. The water load may at times be removed, 
and is to this extent a live load, although it is 
always uniform for the full length of the struc 
ture and is never accompanied by impact. 

The span, center to center, is 290 ft. 6 ins 
The clear span opening of 285 ft. cannot properly 
be reduced. The rise is 53 ft. 5 ins. The total! 
width of the structure is 129 ft. 

Other notably long-span concrete arches are 
the Walnut Lane bridge, Fairmount Park, Phila- 
delphia, and the arch over Rocky River, at Cleve- 
land. The Walnut Lane bridge was completed in 
1909. It has a clear span of 233 ft. and a total 
width of 60 ft. The live load is 100 lbs. per sq. 
ft. The total live load carried by the structure 
is 700 tons, and the total load, including the 
weight of the structure, is 12,000 tons. The 
Rocky River bridge is now being built. It has 
a clear span of 280 ft. and a total width of 60 
ft. It carries a live load of 150 lbs. per sq. ft., a 
total live load of 1,200 tons and a total load, in- 
cluding the weight of the structure, itself amount- 
ing to 16,000 tons. 

Thus it will be seen that by virtue of the length 
of span, the total width, the great load to be 
carried and the necessarily great cost, the Medina 
aqueduct may properly be considered a most 
important piece of concrete arch construction. 
It was therefore deemed both advisable and 
necessary not only to develop the design with 
the greatest care along the lines of the most ap- 
proved theory of arch construction, but to make 
a series of tests on concrete prisms and model 
arches, for the purpose of obtaining additional 
information concerning the behavior of concrete 
under certain conditions of stress. 

At the meeting of the American Society of 
Civil Engineers, held Sept. 15, 1909, a paper was 
presented, entitled “Walnut Lane Bridge,” Phila- 

*This description with the cuss {8 a portion of a report 
to Mr. Frank M. Williams, State Engineer and Surveyor 


of New York, and has appeared in the “Barge Cana! 
Bulletin” for February. 
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ielphia.”* This paper contained the following 
statement: 


Tests of concrete model arches, made in order to de- 
rmine questions of design, indicated that it is wise to 
eat the components of the direct arch stress at the 
utment as so much shear acting in a beam. Regarded 
such, the vertical component cr reaction at the spring 
the main arch ribs of this bridge amounts to 108 lbs. 
r sq. in. of arch section in shear at the face of the 
ew-back, which would be high for simple concrete, but 
allowable for the hybrid} materials. 
Chere was no discussion by any member of the 
ciety challenging this opinion. 
To construct at Medina an arch of sufficient 
ickness to carry the heavy loads and to keep 
ie shear at the low value indicated by the fore- 
ying quotation is decidedly impracticable. In- 
smuch as failure by “shear’’—or more properly 
yeaking, by “diagonal tension’’—in a reinforced- 
nerete beam has been clearly shown by re- 
eated experiments to commence in the tensile 
rtion of the beam, even where the cracks, once 
tarted, extend into the compression side of the 
eam, and inasmuch as the arch rib should be 
ipproximately compared in the nature of its 
stresses with the compression side of a beam and 
not at all with the tension side, it is believed 
hat the statement quoted is incorrect and that 








compressive resistance obtained in the test would 
show the actual unit strength of the full-sized 
structure. However, it was believed that im- 
portant information could be secured in regard 
to the kind of failure and the ultimate strength 
of arches, as compared with cubes made of the 
same material,, at the same time and by the 
Same experimenter. 

It is well known that, on account of the vari- 
ations of the modulus of elasticity of concrete 
under varying intensity of stress, the distribution 
of stress in the compression side of a reinforced- 
concrete beam does not follow the straight line 
law. It was believed that a similar condition 
exists under high compressive stress in the case 
of prisms, columns or arch ribs carrying eccen- 
tric loads. In order, therefore, to determine 
more definitely the allowable working stress in 
the arch under eccentric stress caused by extreme 
conditions of temperature and loading, as com 
pared with the allowable average working stress, 
it was considered advisable to include in the test 
a series of concrete prisms some of which should 
be loaded eccentrically. 

Six model arches, without reinforcement, have 
already been made and tested to destruction 
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FIG. 3. 


there is no danger of failure by so-called shear 
in a properly designed arch. The term shear, 
as here used, has nothing to do with the phe- 
nomena observed in connection with true com- 
pression failures under high intensity of stress, 
and relates only to the possibility of failure 
along some diagonal plane, before the true com- 
pressive resistance of the concrete is fully de- 
veloped. The literature of concrete frequently 
refers to the failure of cubes and prisms by shear, 
when tested by compression to destruction. Just 
what is meant in such cases by the word shear 
is not always clear. 

Since no satisfactory evidence could be found 
of adequate tests ever having been made to prove 
that the arch would not fail by shear near the 
spring under shearing stresses of comparatively 
small intensity, as intimated by the foregoing 
quotation, it was believed to be still more neces- 
sary to obtain further information by tests, both 
on prisms and on model arches, which should be 
exact counterparts, except as to size, of the ribs 
of the proposed arch at Medina. 

For various reasons it was not believed that the 





*Transactions. American Society of Civil Engineers, 


ec, , D. 

+Hybrid material, as here used, means concrete in 
which are embedded flat stones, packed close, with bed 
of stones at right angles to arch thrust. 








VIEW OF MODEL ARCHES UNDER TEST. 


Three of these were reduced in section near the 
springing for the purpose of encouraging failure 
at that point by vertical shear. These tests, on 
account of certain difficulties with the testing 
apparatus and other difficulties encountered in 
making the models, all of which have since been 
overcome, were not entirely satisfactory and 
should not be accepted as conclusive in all re- 
spects. They will be followed by another series 
to be made in the near future, the results of 
which will be published in a future report. The 
tests already made, however, do conclusively 
show that, whatever the ultimate cause of fail- 
ure, it does not occur until the model has de- 
veloped a high unit resistance in compression. 
It is therefore evident that, if reasonable values 
are chosen for the intensity of the allowable 
working compressive stress per square inch, no 
attention need be paid to the intensity of the 
shearing stresses at the springing. A complete 
description of the apparatus for testing the model 
arches and a discussion of the results will be 
found in this report under their respective head- 
ings. 

When the concrete prisms were tested, a few 
specimens were provided with diagonal grooves, 
made for the purpose of encouraging failure by 
diagonal shear. While the tests are not to be 


conclusive in all points until corroborated by an 


additional series of tests, which also will be made 
in the near future, yet it is believed that two 
important conclusions can be drawn at this time, 
as follows: 

(1) Whatever the kind of failure, it does not occur 
until the prism has developed a high compres 
sive resistance. This conclusion, therefore, amply 
reinforces the conclusion hereinbefore drawn 
from the tests on arch models with respect to 
the danger of failure by shearing near the 
springing. 

(2) The apparent intensity of compressive re- 
sistance by the extreme fiber under eccentric 


loading, when figured upon the assumption of a 


straight line distribution of stress, is much 
higher than the average resistance per square 
inch for prisms loaded centrally, being approxi 


mately 33% higher for with 1 in. ec- 
centricity and over 50% higher with 2 ins 


prisms 


ecce 


n- 


tricity. This seems to demonstrate conclusively 
that the distribution follows substantially the 
same law as is known to exist for the compres- 
sion side of reinforced-concrete beams. A dis 


cussion of the tests on prisms will be found 
under its proper heading 


later 


General Description of Model Arches and Ap- 
paratus. 

Each dimension of 
was 1/36 of the « 
present Medina arch The 
will carry a total of 
Ibs. per sq. ft. This load is considerably 
toward the springing than at the wh, on ac 
count of the greater thickness of arch 
the greater weight of the 
trough. Under this 
about 500 Ibs 
large arch. 
exist in the 
square foot 
weight of the 


each of the model arches 
the 
arch 
2,450 


greater 


orresponding 
(Fig. 1) 


average 


dimension of 
large 
load about 
cro 
and * 
the 
load an of 

per sq. in. will be produced in the 
Approximately the ll 
models under the same load per 
with the The 
model rib itself is as to 
be almost negligible If, then, 
the model has an ultimate strength of 
2,500 lbs. per sq. in., an average load of approxi 
mately 12,250 lbs. per sq. ft. will be required for 
destruction. It is impossible to apply so great a 
direct load with any certainty that the loads are 
applied as intended. For this reason a system of 
16 independent levers and knife edges (multi 
plying the loads by 50) was arranged, as shown 
in Fig. 1. 

The knife edges (Fig. 2) were of hard- 
ened steel. The special castings for the levers 
were designed so as to bring the two knife edge 
bearings and the applied load in the same plane. 
In this manner the ratio was kept constant and 
the loads applied to the arch were kept vertical, 
with errors so slight as not appreciably to affect, 


rib 


piers which carry 


average stress 


same stress 


wil 
same distribution. 
so small 
the 


average 


concrete in 


made 


the results. 

The building in which the tests were made was 
an old shed which had no floor. It was full of 
cracks and was unheated. The temperatures 
during the making and testing ranged from 
about 0° to 40° F. However, the models were 


thoroughly protected and were not frozen. 

The abutments were made of 1:3:6 concrete 
and were cast directly on the ground. They were 
made massive and were heavily reinforced so as 
practically to reproduce the unyielding abutments 
of the large arch. However, there was a slight 
yielding under the extreme loads fequired for 
the destruction of a model and small additional 


stresses similar to those produced by the rib 
shortening were thus introduced. 
The general dimensions of the model arches 


and abutments are shown in Fig. 1. In the first 
series six arches were cast, made of mortar com- 
posed of one part Portland cement and two parts 
of Albany sand. In order partially to eliminate 
stresses due to shrinkage, three sections, or keys, 
were provided, one at the crown and one at each 
springing, which were filled two days after the 
body of the arch was cast. During the test it 
was found that some of the keys had not been 
quite thoroughly filled. This was particularly: 
true of the keys at the springing. The imperfect 
contact at this point undoubtedly led to lower 
results than would otherwise have been secured. 

Each arch was constructed in two layers, the 
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TABLE IL.—TESTS OF MODEL ARCHES.—DEPARTMENT OF THE STATE ENGINEER, STATE OF NEW YORK, SERIES NO. 1. 


Arches 7’ 11” clear span, 


2” thick at crown. 





Loads. 
P. P Ps Py P, P, P. P, 
Arch Age Loads exerted on arch by ‘4 2 P % " 
No. days. weight of arch, plates, levers, &c. 256 240 225 217 211 207 204 203 
1 33 f Weight on levers at failure, Ap- 
SUUNURNET iS do ose ES hehe ene 150 150 145 140 150 135 150 145 
| Total load on arch............. one Soe ‘90 oes one joni ows ose 
2 36 jf Weight on levers at failure.... 97% 103 88% 82% 82% 73% 713% 6414 
Total lead on arch............. 5,131 5,390 4,650 4,342 4,336 3,882 3,879 3,428 
$ 42 jf Weight on levers at failure.... 87 82 80 80 69 57 
Total load on arch............. 4,606 4,740 4,325 4,217 4,211 3,657 3,654 3,053 
4 39 Jj Weight on levers at failure.... 79 75 70 70 63 63 52 
Total load on arch............. 4,206 4,490 3,975 3,717 3,711 3,357 3,354 2,803 
5 46 § Weight on levers at failure.... 79 85 75 70 63 57 57 47 
Total load on arch............. 4,206 4,490 3,975 3,717 3,361 3,057 3,054 2,553 
6 49 Weight on levers at failure.... 71 77 67 63 57 57 47 
Tutal load on afch............. 3,806 4,090 3,576 3,367 3,361 3,057 3,054 2,553 
*Tension. 
first layer of all the arches being deposited be- to encourage failure by shear on a vertical plane. 
fore the second layer of any was begun. The The loading for these was identical with that for 


length of time required for this work was con- 
siderably greater than had been anticipated and 
some of the material had taken an initial set be- 
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the others and the eccentricity of the reduced 
section has been considered in computing the 
stress on the extreme fiber. 
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DIAGRAMS SHOWING KINDS OF FAILURE ON SIX MODEL CONCRETE ARCHES 


TESTED BY THE NEW YORK STATE ENGINEER. 


fore the work was finished. While it is probable 
that this did not greatly weaken the material, 
yet the tests apparently showed the effect of the 
initial set at the time of failure by the splitting 
of the ribs in several cases along the line of 
separation between layers. 

As might have been expected with a new -piece 
of testing apparatus, certain modifications were 
found necessary in order to secure the best re- 
. sults. Such modifications as were necessary 
have been made and the difficulties met with 
during the first series have been so overcome 
that the projected series will doubtless be of 
more value than the first. 

When the first arch was tested, the loads were 
applied by means of sand poured gradually ac- 
cording to a carefully prepared program into 
bags suspended from the ends of the levers. This 
plan was generally successful, but on account of 
difficulties in handling the sand and of the ob- 
jectionable dust, cast-iron sash weights of vari- 
ous sizes were used for the other tests. These 
weights were carefully applied, also according to 
program, by hand, one at a time, so as to avoid 
shock and keep the line of pressure very nearly 
in the desired position. The desired ratio of 
loads was computed after several trials and was 
so chosen as to keep the line of pressure as close 
as possible to the axis of the arch at all points. 
The ratio was approximately maintained through- 
out the entire application of the loads, the per 
cent of variation from the ratio constantly de- 
creasing during application. 

However, additional bending stresses were 
momentarily produced-and the ultimate breaking 
loads, therefore, were probably slightly less than 
would have been found, had a more ideal method 
of loading been followed. All of the arches had 
open joints closed under moderate loads. 

Arches Nos. 4, 5 and 6 were reduced 38% in 


section near the springing, in order, if possible, 


All stresses given in the table (Table I.) are 
computed for actual loads at time of failure. 
The formulas used may be found in Church’s 


All models composed of 1 part Portland cement and 2 parts Albany sand. 


Total load Load on ———--———-Total Stresses——-——_—__, 
on arch arch per -—AtpointP;—, -At aa oa 
Botto 


in Ibs. sq. ft., lbs. Top. Bottom. Top. 

70,076 12,500 4,378 1,804 2,710 3,664 
64,926 11,600 3,370 1,454 1,953 2,451 
59,226 10,580 3,111 1,264 752 4,104 
56,826 10,140 2,722 1,350 19* 4,595 
53,726 9,600 2,839 1,139 729 3,687 





“Mechanics for Engineers,” Johnson’s “Framed 
Structures” and Turneaure and Maurer’s “Prin- 
ciples of Reinforced-Concrete Construction.” As 
is customary, the variation of modulus of elas- 
ticity of concrete under varying intensity of 
stress, has been ignored and a straight line dis- 
tribution assumed. The effect of rib shortening 
has been included. The effects of shrinkage and 
temperature are comparatively small and have 
not been included. Allowance was not made for 
the reduction of restraint due to the reduction 
at the springing of models Nos. 4, 5 and 6. The 
tabular stresses are, therefore, believed to be 
somewhat too high. 


Description of Arch Tests. 

Arch No. 1 was heavily loaded three times. 
Sufficient allowance was not made for the de- 
flection of the levers and the 20-in. I-beam was 
not properly braced horizontally. The multiply- 
ing ratio of the levers was therefore maintained 
only through a portion of the test. The vertical 
knife edges were thrown out sufficiently to pro- 
duce a severe horizontal thrust on both I-beam 
and arch. The arch finally rotated about an 
axis (M-M, Fig. 4), crushing the concrete at 
these points to such an extent that the model 
was useless for further tests. It is impossible to 
determine even approximately the maximum unit 
resistance developed. 

Arch No. 2 first showed signs of failure by 
splitting along the axis near the key at the 
springing. On account of difficulties of adjusting 
the apparatus, not entirely overcome when this 
arch was tested, the piers were not properly 
centered on the arch. The eccentricity of loading 
thus caused increased the stresses at the extreme 








TABLE . TESTS OF PLAIN CONCRETE COLUMNS 


AND CUBES.—DEPARTMENT OF THE STATE ENGI- 


NEER, STATE OF NEW YORK, 1909. 


Columns, 6” x 6” x 36”; 
bank "sand; és parts %” limestone. 
Temperature at Mixing 60°—65° 


Cubes, 6” x 6” x 6”. 


Composition: 1 part American Portland cement; 2 parts Albany 
— at RensselaerPolytechnic Institute, Troy, N. Y., Nov. 11- 15-19, 1909. 
Age of all specimens was 21 days. 


Stress Stress 
Load at me t at Stress ae 
8 Load at at sq. in. at sq. in. a ress a 
me “— — - Size. Description. How loaded incipient ultimate incipient ultimate ultimate 
batch. batch. batch. Ocnteit 2.500" failure. failure. iy failure. 
me yx 6 x 6’ in sid entrally eve 
Ye OO ee 7 73,500 109,200 2,040 2,780 2,520 
; a 25 “ “ @ 90,230 90,230 2,500 2,500 pre 
2 6’’ x 6” x 36” Square ends 
é in sid “ 39,500 39,500 1,100 1, 100 
14 re “ fag oe “ 76.170 76,170 2110 211 2,075 
oe - 73,570 B10 2040-2040 (Aver. of 2) 
et x “ “ Eccentrically 1” 651, 51,190 2840 2,840 
15 ce “ “ ° 49 49,280 2740 2.740 2,780 
oe i ha “ “ o 49,640 49,640 2,760 2,760 ae. 
“4 = ts: “ “ Eccentrically 2” 25,600 29,970 2,840 3,330 eS 
me 16 Ms “ “ ° 25,810 25,810 2,870 2870 3,107 
5 cs ™ . c tr nT a3 210 32 270 rar a aaee 
<< ~ uare ends, entrally . . . m iia 
' 17 a “ Sice grooved “ 74,800 74,800 2,582 2532 2,259 
ee " 1” deep, 39° ¢ 72,910 72,910 2461 2461 .... 
ith vrtical 
6 =e om % sans ‘ Eccentrically 1” 50,100 50,100 3,150 3,150 seis 
18 a “ “ “ 44,600 600 480 2,480 2,913 
30 “ “ “ 49,450 49,450 3110 1,110 See 
" ee # “ “ Eccentrically 2” 24,100 24,100 3,1 160 oe 
19 <i “ 18,000 21,950 2,000 439 2,706 
5" 3i “ 19,200 19,200 2,520 2,520 Te 
"s Ai a ee adie ends; Centrally 59,180 59,180 1,988 1,983 one 
20 a = sides grooved 74, 75,900 2,480 2,248 
? ee 32 1’’ deep, 33° 66, 66,290 2,220 2,220 sb hh 
: eben y 54,590 1,865 1,865 
9 ae be ™ Square end, as 54,590 - 54, J J ree 
: “ groo’ ‘ 72,350 72,350 2,460 2,460 2,322 
mn “2 33 “ oD. a 77400 77,400 2,640 2,640 eH 
. r Cmeubeniane 20 40,120 2,970 2,970 
rs Beveled ends, } Eccentrically 1%’ 40,1 4 ¥abe 
$i 22 N plain —_ } “ 890 39,890 2,950 2950 2,960 
11 Z3 oa “a Beveled " 40,220 40,220 2,980 2,980 whieh 
x 23 Jy “ ates a “ 41,180 41,180 3,050 3,050 3,015 
{with eta 600 40,600 3,010 «3,010 
“ Beveled “ 40, , 48, tia 
ee ee “ [side " 000s 2890 3.070 3.040 
1’’ deep, 33° 
( with vertical 
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fiber by about 20% at the crown and 35% at the 
springing. Allowance has been made for this 
eccentricity in computing the tabular stresses. 
As previously explained, the concrete was de- 
posited in layers and the splitting was encouraged 
by this fact. 

Arch No. 8 failed and collapsed suddenly by 
crushing at the joint between rib and key at the 
springing. This arch was accidentally over- 
turned and broken when an adjacent arch failed. 
It was put together and tested. The contact at 


centricity is 34% greater and with 2 ins. eccen- 
tricity is 50% greater than with similar prisms 
centrally loaded. The average calculated resist- 
ance for six prisms, both with and without 
grooves, all having 1% ins. eccentricity is 44% 
greater than the plain-sided prisms centrally 
loaded. 

The theory of distribution of stress in the 
grooved prisms is complex and the tabular 
stresses are approximate only, having been com- 
puted from the moment of resistance of a plane 
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No. 13. 


failed at a low load by 
splitting, on account of 
the use of too thin a 
cap plate (Fig. 5). Hard- 
ened steel plates 2 ins. 


at right angles to the 


axis at the point where 
No. 21. 


No.33. 








thick were used on all 
other prisms. 

Much care was taken 
to secure the greatest 
possible uniformity in the 
character of the _ test 
specimens. It will doubt- 
less be of interest to 


at me 
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notice the great uniform- 
ity of the tests, as shown 
by prisms, No. 10 and 
22; Nos. 11 and 23 and 
Nos. 12 and 24. 

The value of these tests 
does not lie in the ab- 
solute values obtained 
in resistance to com- 
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pression, but in the gen- 
eral conclusions indicated, 
namely, (1) that, if a 
straight line distribution 
be assumed, the working 
unit stress on the ex- 
treme fibre, when the line 
of pressure passes at 


failure occurred. 
No.22, 
No.23. 


Test specimen No. 2, 
No. 24. 
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FIG. 5. 


the joints was necessarily imperfect and this 
somewhat accounts for the lower ultimate re- 
sistance of this arch, as compared with the 
others. 

Arch No. 4, one of the three reduced in sec- 
tion, failed by crushing at the joints between rib 
and keys at the springing and collapsed suddenly. 
Before the test began it was seen that the area 
of contact at these joints was very much re- 
duced by imperfect workmanship. The tabular 
stress was based on the eccentricity of the re- 
duced sections. 

Arch No. 5 was one of those reduced in section. 
It failed by crushing between the reduced sec- 
tion and the adjacent joint and collapsed sud- 
denly. After failure began, the rib twisted 
forward and cracked, as shown in plan (Fig. 4). 

Arch No. 6 was also one of those of reduced 
section. The first sign of failure was a crack 
along the axis just above the key at the spring- 
ing. This crack grew wider rapidly; it was 
quickly followed by crushing at the reduced sec- 
tion and a complete collapse. 

Six 6-in. cubes were cast of arch material at 
the time the ribs were cast. They showed an 
average ultimate strength in compression, at 28 
days, of 2,080 Ibs. per sq. in. These tests were 
not entirely satisfactory and are not to be ac- 
cepted as conclusive. 


Column and Cube Tests. 


The results of tests on columns and cubes are 
shown in the accompanying table (Table II). 
This is supplemented by a diagram (Fig. 5). In 
computing the tabular stresses it has been as- 
sumed that a straight line distribution of stress 
obtains and, except where the maximum unit ten- 
sion is small, that the concrete takes no tension 
whatever. That the former assumption is incorrect, 
due to the variation of the modulus of elasticity 
with variation of stress intensity, is clearly in- 
dicated by the fact that the maximum calculated 
resistance of plain-sided prisms with 1 in. ec- 





DIAGRAM SHOWING KINDS OF FAILURE OF CONCRETE 
PRISMS UNDER COMPRESSION. 


the edge of the middle 
third, may be considered 
as at least 30% higher 
than the allowable work- 
ing stress, when the line of pressure lies on the 
neutral axis; this will undoubtedly be as true for 
arches as for prisms; (2) that, if reasonable 
values can be chosen for unit stresses in com- 
pression, no account need be taken of so-called 
shear for an arch rib or column sustaining a 
thrust parallel or nearly parallel to the axis. 

Final values of working unit stresses will not 
be chosen until the second series of tests on both 
arches and prisms are completed. 

These tests were carried on under the authority 
of the State Engineer, Frank M. Williams. Their 


A Method for a Long Span and Light Floor 
Reinforced-Concrete Construction.* 

By 

While there has no doubt onomy and 
practicability of reinforced concrete for massive construc 

tion and where heavy loads are the 

of its use for light floor loads if the 

long, 

use in other instances 
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been 


PERROT 

of the ¢ 
carried, advisability 
, especially pans are 
has been questioned even by tho who 
The 
itself has often operated against its use, es} 


favor |} 
dead weight of the materia! 
clally wher: 
the carrying capacity of the soil required the 
sure to be to the 


unit pres 
Kept minimum, or from other like 
causes 

We all that clear spans of forty or 
buildings are not usual and ars 
count of their increased cost ; 
a span, 
struction for the same 

While the author does not wish to take 
originality in the design of this floor, as the 
scheme has been used many before 
spans, it is because of the 
that its details become 
design. 

The spans in question form the floors over the swim 
ming pool and gymnasium of the Turngemeinde Club 
House, Philadelphia, and are 53 ft. 1% ins. clear span. 

There are two floors with these spans, of an area of 
about 4,700 sq. ft. each, having five girders on the first 
floor and six on the second floor, spaced 13 ft. 9 ins. ec. t 
c. Those of the first floor only 
the joist, on 


agree fifty feet in 


generally avoided on at 
hence a description of such 


with its cost as compared with steel girder con 


span, is of interest 

any credit for 
ime general 
times for 
unusual length of 


an important 


shorter 
the. span 


factor in the 


are 36 ins 


The 


deep below 


account of head room top portion or 


T-head is 5 ft. 4 ins. wide and 14 ins. thick. These gir 
ders are reinforced with twenty-one 1%-in. square twisted 
bars, bent as shown in the figure The stirrups are 1 

1\%-in. flat iron, bent and spaced as shown. Great care 
was taken to place the bars accurately in position, and 
the bottom bars were supported in the bottom of the mold 
on cast cement chairs, while the spacing of the bars and 
stirrups was maintained by iron rods and the wiring of 


one bar to the other 


The floor panels between the girders 12-in 


consist of 5 x 


concrete joists, with a 2-in. reinforced-concrete slab ovs 
same, and 12 x 12-in. plaster block centers between each 
joist, thus making a flat ceiling between girders rhe 


11/16-in 
In the 
square 


joists are reinforced with one 
bars and eight \-in 
joist were placed two %-in twisted bars over the 
girders to act as a tie. These rods were only five feet long, 
but two were used in each case, lapped in the center so as 
to project beyond the T-head into the joists. The slab is 
reinforced with %-in. rods run both directions, 12 
ins. on centers or thereabouts 

The girders supporting the auditorium floor, on account 
of the higher ceiling, are 42 deep, with T-head, 4 ft 
9 ins. wide. The reinforcement in the bottom consists of 
eighteen 1%-in. square twisted bars, bent the 
shown for first floor. 

Each floor is designed for a live load of 120 lbs. per sq 
ft., as the top floor is an auditorium and the floor below a 
gymnasium 

There seemed to be doubt 
of the Building Committee as to the advi 
structing such long spans of reinforced- 


square twisted 


stirrups top of every third 


in 


ins. 


Same as 


some amongst the member 
ability of con 


concrete, and one 























of the Committee went so far as to offer to increase his 
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scope was determined by Wm. R. Davis, Chief section A-B 


Bridge Designer, and their execution was under 
the immediate supervision of Russell 8S. Green- 
man, Resident Engineer in charge of the Testing 
Laboratory, with the assistance in planning and 
executing of Harlan D. Miller, Bridge Designer. 





THE PERCENTAGE OF STREET RAILWAY EARN- 
ings paid to the city of Toronto by the Toronto Railway 
Company for the year 1909 amounted to $507,827. In 
addition, the company paid the city $82,128 of pavement 
charges and $50,326 of general taxes, making a grand 
total of $640,281. The total payments of the company 
to the city since the beginning of the franchise period on 
Sept. 1, 1891, have amounted to $5,250,067. We are 
indebted to Mr. C. H. Rust, M. Am. Soc. C. E., City 
Engineer of Toronio, for the foregoing information. 


subscription to the building fund by a very large amount 
in order to pay for steel girders, but the amount offered 
was insufficient to pay the extra cost, so the girders were 
built as originally designed, of reinforced concrete. In 
order to obtain the actual difference in cost, we designed 
the girders of Bethlehem steel girder sections, reinforced 
with top and bottom cover plates and fireproofed. 
The girders were 30 ins. deep, 20 ibs. per foot, 
with two cover plates on each flange, one 
% x 15 ins. and one % x 15 ins. We obtained 
bids from the building contractor for the difference in 
cost of these girders, we having likewise made an esti 


*Paper presented at the Annual Meeting of the ge 
Association of Cement Users, Chicago, Feb. 21-25, i 

+Ballinger & Perrot, Architects and Engineers, Philedel- 
phia, Pa. 
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mate of the difference in cost. The contractor's price for 
them was $6,500 additional to his contract price, al- 
though our estimate of the difference was somewhat less, 
being $4,664, based on prices obtained from outside 
sources. Taking our figures as a basis, as there are 5,400 


sq. ft. in the two floors, the difference in cost for the 
structural steel, fireproofed, is 50 cts. per sq. ft. more 
than the reinforced concrete, with no increased advan- 


tage 

The weight of the structural steel for a girder as com- 
pared to the weight of reinforcing steel is as follows: 

Total weight of steel girders, with strap iron rein- 
forcement for fireproofing and bearing plate, about 17,000 
Ibs. 

Total weight of reinforcing steel in one reinforced-con- 
crete girder, 36 ins. deep, 5,500 Ibs. 

This shows that it takes about one-third the amount of 
steel for reinforced concrete as compared with structural 
steel for girders and beams. The amount of saving in 
concrete would be the overhanging portions of the T- 
head, which amounts to 24% cu. yds. per beam, when the 


High-Duty Pumping Engines at Milwaukee, 
Wis., and Nashville, Tenn. 

The design and tests of two pumping engines 
of 20,000,000 gals. capacity in the North Point 
Pumping station works at Milwaukee, Wis., 
were described in our issue of Feb. 3, and one 
of the special features of the plant was the high 
station duty maintained during regular service. 
Since these engines were installed (by the Wis- 
consin Engine Co., of Corliss, Wis.) the city has 
awarded contracts for two 12,000,000-gal. en- 
gines for the same station to the Allis-Chalmers 
Co., of Milwaukee, Wis., and one of these has 
been completed and tested (as noted in our cor- 
respondence columns this week). To Mr. W. J. 
Sando, Manager of the pumping engine depart- 
ment of this latter company, we are indebted 
for particulars of the new Milwaukee engines 





FIG. 1. WATER END OF PUMPING ENGINE OF 12,000,000 GALS. CAPACITY FOR 
MILWAUKEE, WIS. 
(The steam end is supported directly upon the water chambers.) 
Allis-Chalmers Co., Milwaukee, Wis., Builders. 


extra thickness of concrete on the girders is taken into 
account due to the wide flanges on the steel girders; like- 
wise there would be additional plaster blocks necessary to 
take the place of the T-head omitted, the cost of which 
would have to be deducted from the saving effected by 
omitting the T-head. 

The sub-contractor for the reinforced-concrete work 
gave the cost of the plaster blocks, delivered at the job, 
as 14 cts. per sq. ft., and setting of same, including the 
nailing on of a fine wire screen at each end to prevent 
the concrete running into the hollow part of the block, 
as 3 cts. per sq. ft. additional. The plaster block weighs 
25 Ibs. per sq. ft., as compared with 40 Ibs. per sq. ft. 
for terra cotta tile, which cost the same price as the plas- 
ter block, but which are not as easily handled, being only 
12 ins. long, whereas the plaster blocks are 3 ft. long 
and can be sawed to fit any position. 

The walls of plaster blocks are about 1% ins. thick, 
and there are two cells in each block, separated by a ver- 
tical wall in the middle which strengthens the block, so 
that traffic can take place over them before and during 
the time of pouring the concrete. 

Immediately before pouring the concrete, it is necessary 
to thoroughly soak the plaster blocks with water, as they 
absorb a considerable quantity of water from the con- 
crete if not thoroughly wetted; in fact the parts of the 
floor where the blocks occur and where they do not, are 
clearly marked during the earlier stages of the setting 
of the concrete by the difference in its color, the concrete 
which does not come in contact with the plaster requiring 
more time to set. 

For moderate spans, the use of concrete joists with 
either the plaster block or tile filler are desirable, where 
a flat ceiling is sought and the load light. 


and of a new engine at Nashville, Tenn., with 
records of their duty tests. While all these en- 
gines have shown good results under test we 
call attention to the letter in another column 
from Mr. Wm. Kent, M. Am. Soc. M. E., in 
which it is stated that “the duty of triple-ex- 
pansion engines has scarcely increased at all in 
the past ten years.” 

MILWAUKEE, WIS.—The new pumping en- 
gine (No. 7) at the North Point pumping sta- 
tion is of the vertical, three-cylinder, triple-ex- 
pansion, condensing, crank-and-flywheel type, 
equipped with automatic valves. The unit is en- 
tirely self contained, with the steam end sup- 
ported by the pump chambers (Fig. 1). 

The admission and exhaust valves of the high- 
pressure cylinder and the admission valves of 
the intermediate-pressure cylinder are of the 
Corliss type, while the exhaust valve of the in- 
termediate-pressure cylinder and the admission 
and exhaust valves of the low-pressure cylinder 
are of the poppet type. A standard speed gov- 
ernor of the centrifugal type, driven by belt 
from the engine shaft, controls the cut-off of the 
high-pressure cylinder through the long-range 
Corliss valve gear. The cut-offs of the inter- 
mediate cylinder are controlled by hand-adjusted 
mechanism. 

Each of the steam cylinders is jacketed, and 
the arrangement adopted is considered to make 
the fullest use possible of the heat contained in 


the steam, and at the same time to remove al) 
need of jacket regulation which is necessary 
when other arrangements are followed. The high- 
pressure cylinder jacket receives steam through 
a by-pass around the throttle valve. The con- 
densation from this jacket is trapped out and 
delivered to the jacket of the low-pressure cylin- 
der where (at the reduced pressure) it is capable 
of giving up further heat. The steam supply 
for the intermediate cylinder is taken from the 
first receiver. The condensation is trapped out 
and delivered to the low-pressure’ cylinder 
jacket, which also receives steam from the 
second receiver. The condensation from this 
jacket is drained to a trap and delivered to the 
hot well. 

A surface condenser with large cooling sur- 
face is placed in the suction connection to the 
pumps and maintains a satisfactory vacuum. 

The three single-acting pumps, with outside 
packed plungers, are located directly beneath the 
steam cylinders. Each plunger is connected by 
means of four vertical rods to the cross head 
earried by the piston rod of the steam cylinder. 
The pumps are designed for a direct and unin- 
terrupted flow of water through the chamber, 
with no reversal of motion of the water. The 
sectional area through the valves and all sec- 
tions of the chamber is such as to permit of very 
low velocity. The suction supply for the pump 
is taken from the main conduit leading from the 
intake crib. 

The accompanying table gives the more im- 
portant observations and the results of a 24-hour 
test of this pumping engine, conducted jointly 
by representatives of the city and the builders. 
It will be observed that the guaranteed duty was 
exceeded by over 10,000,000 ft.-lbs., while the 
amount of water delivered was nearly 500,000 
gals. greater than the contract requirement. 
The engine had been in operation some three 
months at the time the test was made, but dur- 
ing that time there had been no changes in the 
valve setting or adjustment. In the result of the 
test no allowance was made for any moisture 
which might have been contained in the steam 
and it was assumed to be dry. No attempt was 
made to run a complete boiler.test at the time 
the engine was tested, but a record was kept of 
the coal consuined and the ash discharged. 

NASHVILLE, TENN.—The high-duty pumping 
engine recently installed is of the same type as 
the Milwaukee engine above described, but of 
larger size. It has a capacity of 20,000,000 gals. 
per 24 hours against a head of 385 ft., and is 
for deep pit pumping. The height from the bed 
plate under the pumps to the top of the cylinder 
heads is 98 ft. 10 ins. Owing to local conditions 
this unit has certain features of design which 
are particularly interesting. The engine is in- 
stalled in a pit which was occupied by an older 
engine. This pit has a minimum cross-section 
12 x 46 ft., which limited the room available for 
apparatus and made necessary a special design 
throughout. 

The steam end is supported by an independent 
foundation at the top of the pit. The steam 
cylinders are all jacketed and the connections of 
the jackets are the same as those described for 
the Milwaukee engines. The admission and ex- 
haust valves of the high-pressure cylinder and 
the admission valves of the intermediate pres- 
sure cylinder are of the Corliss type, operated by 
long range valve gear. The exhaust of the in- 
termediate cylinder, and the admission and ex- 
haust valves of the low-pressure cylinder, are 
of the poppet type. The valves are operated by 
separate eccentrics. 

The pump is set at the bottom of the pit, 
which is 60 ft. 8 ins. deep. The three pump 
chambers, which are made of cast steel, are con- 
nected to two valve chambers located above and 
between them. Th discharge from the middle 
pump is delivered to both of the valve chambers. 
These unite in a common discharge. Above each 
valve chamber is placed an air cylinder of 
riveted plate construction (Fig. 2). Four steel 
rods connect each crosshead to the plunger head, 
which in turn is connected to the*plunger proper 
by sections of special cast-iron pipe 20 ins. di- 
ameter. This makes a very rigid connection, and 














March 10, 1910. 





ENGINEERING 



















































































































































































































































































NASHVILLE, TENN. 






Allis-Chalmers Co., Milwaukee, Wis., Builders. 





(The steam end has independent supports on the pump-pit, and the air chambers are 


DUTY TESTS OF PUMPING ENGINES AT MILWAUKEE, WIS., AND NASHVILLE, TENN. 
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Nashville. 
Dec. 21, 1909 
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FIG. 2. WATER END OF DEEP-PIT PUMPING ENGINE OF 20,000,000 GALS. CAPACITY FOR 


of riveted construction.) 
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is also as light a connection as could be «cd 
vised. 

Owing to the lack of room and the distance of 
the suction line from the steam cylinders, it was 


not deemed advisable to put the surface con 

denser in the suction line, so it was | ed 

the discharge line at a height of 34 ft k > tl 
iction inlet. The air pumy ind pumy 


ire at about the same level 

The official test of this pumping engin: r 
ing a period of ten hours (10 a. m. to 8 p. m.) 
was made under the 
rineer of 


supervision of the chief en 
vater-works (Mr. Geo. Reyer), acting 
for the city All readings were taken by a squad 
from the nior class of Vanderbilt University 
which had been assigned to the work Repr 

sentatives of the builders checked the observa- 
tions The primary object of the test was t 
determine whether or not the pumping engin 
met the 20,000 400 gals. per 24 
hours with a duty of 175,000,000 ft.-lbs. per 1, 
000 lbs. of dry steam, 


guarantee ot 


and no attempt was mad: 
which might cover other po 


to secure readings I 
sible phases of such a test 

A summary of the more important readings 
and the results of the test are given in the a 
companying table. The duty obtained far ex 
ceeded that guaranteed, and is said to be much 
greater than ever before 
conditions 


obtained under like 


with moist or saturated steam. 
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Two Severe Storms in Northern Luzon, P. I. 
By JOSE ALGUE.* 

During October, 1909, 
of tynical character crossed the Island of Luzon 
at a considerable distance north of Manila The 
following are the 
storms; 
TYPHOON OF OCT. 14 This t 
belonged to Type VI. of the classification of Fa 
Eastern rotary storms This type of typhoons 
usually occurs from July to October These 
storms have their origin far out in the Pacific 
Ocean and, traveling on a WNW course, cross 
north of Manila between parallels 15° and 20°, 


two very severe typhoons 


main facts concerning the 










19, 19090 


and enter the Asiatic Continent after having 
traversed the northern part of the China Sea 
(see “The Cyclones of the Far East,” page 93 
and Plates XXII. and XXIII.) 

The first indications of an atmospheric dis- 


turbance in the Pacific were received from Yap 
Island as early as Oct. 12. 
grams from the observers on Guam and Yap on 
Oct. 138, 14 and 15 showed the existence of a 
typhoon, first between Yap and Guam and then 
between Yap and the Philippine Archipelago. 
The first warning concerning the approaching 
storm was cabled by Manila Observatory to the 
Central Observatories of Tokyo, Zikawei, Tai- 
hoku, Honkong and Phulien on Oct. 14. In the 
morning of the 16th the storm center lay east 
of Luzon, at a distance of about 500 miles from 
the Island, and was moving WNW. In the 
afternoon of the 17th the vortex entered Luzon 
and crossed the island, passing between Aparri 
and Tuguegarao. Retaining its WNW direction 
in the China Sea, the disturbance reached the 
Asiatic Continent to the south of Macao, not far 
from this Portuguese colony. 


Subsequent cable 


The lowest atmospheric pressure recorded dur- 
ing the passage of this storm across: Luzon was 
registered at Aparri at 8.30 p. m. of the 17th, 
viz., 710.8 mm. (27.98 ins.). Unfortunately there 
was no meteorological station within the zone 
traversed by the vortex. 

On the 17th the area of rain covered the entire 
Island of Luzon, the heaviest precipitation oc- 
curring in the mountain regions. The total 
amount of rainfall at Baguio, Benguet, at an 
altitude of 1,502 m. (4,960 ft.) was 689.7 mm. 
(27.15 ins.) on the 17th. Baguio lay about 120 
miles south of the trajectory. 

The wind attained hurricane force over an 
area of approximately 260 miles radius around 
the center. The greatest velocity recorded at 
Baguio was at the rate of 97 mi. per hr. during 


°Director ‘of the Philippine - Weather Bureau, Manila, 
ym & 
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a squall lasting only a few minutes, and over 70 
mi. per hr. for several hours. 

TYPHOON OF OCT. 20-25, 1908.—This typhoon 
belonged likewise to Type VI. Its track was 
similar to that of the preceding storm, except 
that it crossed Luzon nearly 150 miles farther 
south. 

Like the preceding, this storm was signaled 
from Yap about three days before it struck 
Luzon. Warning of its coming was cabled to 
the various Meteorological Services of the Far 
East on the 22d, and in the early morning of the 
2A4th the disturbance crossed Luzon on a WNW 
track which lay between Dagupan and Tarlac. 

The lowest barometer was registered in Tarlac 
at 5 a. m. of the 24th, being 735.2 mm. (28.94 
ins.). 

The rainfall was far less heavy than on the 
occasion of the preceding typhoon, the largest 
recorded being that of San Isidro, nearly 30 
miles south of the trajectory, to wit, 228.6 mm. 
(8.97 ins.). 

The wind reached its greatest force within an 
area, of about 50 miles around the vortex. The 
maximum velocity was recorded at Dagupan, 
being at the rate of 90 mi. per hr. for a few 
minutes. Hurricane winds lasted for a few hours. 

With regard to the heavy rainfall‘in July, 1904, 
mentioned by one of your correspondents writ- 
ing to you from Silver City, N. M., under date 
of Oct. 27, 1908, I beg to say that it was the 
heaviest ever recorded in Manila since the foun- 
dation of Manila Observatory in 1865, viz., 436.6 
mm. (17.19 ins.) from 8 a. m. of July 12, to 11 
a. m. of the 13th, 1904. But as regards Baguio, 
the record is held by the rainfall of Oct. 17, 1909, 
which was 689.32 mm. (27.19 ins.) in one day. 
This is in excess of the average annual pre- 
cipitation in Denver, Los Angeles, Sacramento, 
Salt Lake City, San Francisco and Santa Fe. 
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Some Answers to Examination Questions. 


A professor in a prominent engineering school 
has sent us the following remarkable answers 
gleaned from the papers turned in by his stu- 
dents after an examination in “Kinematics” and 
“Mechanics of Machinery.” He remarks in for- 
warding them: “It may be thought that the 
answers reflect on the teacher as well as on the 
pupils; but I can assure you, the former did his 
best!” 

The answers are as follows: 

An eccentric is nothing more than a crank which is 
made all over the piston-rod 

Acceleration is the moment of a body from its highest 
point to a state of rest 

A locomotive has no flywheel because it must stop at 
stations 

A locomotive has no flywheel because it must run both 
ways. 

A manhole in a boiler is made elliptical so that the 
coal may be easily shoveled in. 

Large flywheels are made in segments because they 
could not melt enough iron at one time to cast a whole 
one 

A boldt in a riveted joint is an example of a peace in 
both sheer and tention at the same time. 

The condition of positive driving is that the line of the 
axis does not intersect. 

A connecting rod is made of steel because it has both 
contraction and expansion which must be resisted. 

Angular velocity ratio is the whirling in a circle as 
of a weight on a string. 

The condition of purg rolling is that the point of con- 
tact must not slip. 

An eccentric is used for valve-gears instead of a crank 
to avoid the jerky and uneven motion of the latter which 
would cause the valve to work wrongly. 


2 





THE WIDTH OF COAL necessary to protect an oil well 
was brought before a Pittsburg court recently. The suit 
was a friendly one, between the Pittsburg Coal Co. and 
the owners of o!] wells piercing the coal measures, to 
obtain a judicial ruling as to how wide a pillar of coal 
must be left unmined around a gas or oil well. The mine 
inspectors have hitherto required the coal to be undis- 
turbed for at least 20 ft. each way from an oil well. The 
coal company claims this is a needlessly large allow- 
ance. The court*appointed an expert commission, made 
up of Messrs. Jas. Blick, Daniel) Boden and Geo. W. 
Muse, to investigate and report upon the question as it 
arises in the coal] seams at Forest Hill. 


Luminous Repeating or Advance-Indicating 
Railway Signals. 

Luminous repeating or advance-indicating sig- 
nals as a safeguard during fogs are in use on 
the high-speed Brussels-Antwerp line of the Bel- 
gian State Railways, the system having been 
installed in June, 1908. These signals are placed 
at approximately the height of the eye of the 
engineman in the cab. During the foggy sea- 











ee ee ae —— | 





Fig. 2. Advance Repeating Lamp at Block Signal; 
Belgian State Railways. 


son of November, 1908, there was no case of 
a train over-running a block signal, while in 
November, 1907, there were 25 such cases. Audi- 
ble signals have been installed experimentally, 
but it is expected that they will constitute a 
nuisance near towns. 

in the block signal system adopted by the Bel- 
gian State Railways, the home signal is placed 
328 ft. in advance of the danger point (or end 
of the block), and the distant signal is placed 
2,624 ft. from the home signal (on level track). 
The distant signal shows a green light when 
the former is at the “clear” position, and an 
orange-yellow light when the former is at the 
“stop” position. To attract the enginemen’s at- 
tention to the distant signal, it is preceded by 
five horizontal bars placed diagonally to the 
track; these are beams 16% ft. long, painted 
white, or white enameled plates attached to 
posts. These signs are 165 ft. apart, and the 
last one is 165 ft. from the distant signal. At 
night the headlight on the engine makes these 
white marks sufficiently conspicuous. 

Trials were made with different systems of 
indicating lamps, and the system adopted con- 
sists of three lamps in front of the distant 
signal, and two in front of the home signal. 
These show green or yellow lights according to 
the position of the signal. They are spaced 
500 ft. apart and 500 ft. from the signals, as 
shown in Fig. 1. Thus, if an engineman should 
miss the distant signal and its indicators, he has 
still two indicator lamps to warn him of his 
approach to the home signal. Each signal has 
two lamps in a lantern or case fitted with two 
lenses (one green and one yellow), and each lamp 


has a powerful reflector. The circuits are ; 
arranged that only one lamp can be lighted at . 
time, so that the repeater shows a green ligh 
when the signal is at “clear,” and a yellow ligh 
when the distant signal is at “caution” or th: 
home signal at “stop.” Fig. 2 is a view o 
one of the repeaters. . 

These repeaters or indicator lamps are lighted 
when the signals are obscured at a distance o: 
660 ft. to 1,100 ft. At junctions, each re 
peater would have two lamps side by side, sup- 
ported by a bracket on top of the post. Th: 
lamps are placed 6 ft. 6% ins. above the rail and 
3 ft. from the rail; where double lights ar: 
used they are 3 ft. apart (in a line at righ: 
angles to the track). 

It appears from the description that the sys- 
tem is used only at blocks protecting the ap- 
proach to stations. On the Brussels-Antwerp lin: 
(27.3 miles) there are electric lighting plants at 
both ends and at the middle, so that the suppl); 
of current was readily available for the lamps. 
A storage battery is installed at each signa! 
tower, so as to be independent of the source of 
supply. In order to ensure that the battery 
will be operative when needed, the distant signals 
are operated electrically from the battery. At 
most stations gas or electric light is available, 
but where this is not the case, the lighting of 
the oil lamps could be attended to by the sig- 
nalman or a crossing watchman. 

The original main line between Brussels and 
Antwerp is so obstructed by grade crossings 
junctions, crossovers, 
bridges, etc., that the 
highest average speed of Home wz 
train between stops was Signal 
only 33% mi. per hr., 
owing to the frequent 
checks by signals. To ie 
improve these conditions 
it was decided to build 
an independent line at a 
higher-level for high- 
speed service only, and 
this has been completed 
from Brussels and Ma- 
lines. In 1908, there 
were 120 trains daily be- 
tween Brussels and 
Malines, and 116 be- 
tween Malines and Ant- 
werp, but at a junction 
point (Berchem) near 
Antwerp there were 186 
trains daily. The aver- 
age speed of the fast 
trains is now 44% mi. 
per hr. between stops, 
and will be increased to 
49% mi. per hr. when a 
new bridge and rear- 
rangement of tracks at 
Schaerbeck are com- 
pleted. By special im- 
provements to permit of 
high speed through 
Malines, the average 
speed between stops will 
be further increased to 
34% mi. per hr., which 
is considered the maxi- 
mum obtainable on a 
run of only 27.3 miles. 

This system of repeat- : 
ing signals is described 8 
at considerable length in : 

a paper on “Luminous of 
Repeating Signals for Ria 
Fog,” in the October 
number of the Bulletin 
of the _ International 
Railway Congress As- 
sociation. The paper is C 
by Mr. L. Weissenbruch, Phage nw Belgian 
Chief Engineer of the egg 
Belgian State Railways, and Mr. J. Verdeyen, 
Assistant Engineer, who are atthe head of the 
“safety appliances departmeiit” of this railway 
system. 
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In the current discussion with reference to 
waterway improvement, the practice of Euro- 
pean nations in waterway development is con- 
tinually referred to, as if foreign engineers were 
a unit in favoring waterways as the most 
economical method of freight transportation. 
Actually, however, a brisk discussion is going 
on in Europe, and has, in fact, been going on for 
years, respecting the relative economy of rail 
and water transport. 

A unique contribution to this discussion has 
recently been made by two German engineers, 
Dr. Walth. Rathenau and Prof. Wilhelm Cauer. 


They have published a monograph entitled 
‘“Massengiiterbahnen (Railways for Bulky 
Goods).”” The work is reviewed in the January 


“Bulletin of the International Railway Congress,” 
the review being prepared by Louis Marlio, En- 
gineer of Roads and Bridges. According to the 
reviewer, the authors of the book have attempted 
to solve the problem whether a railway designed 
especially for freight traffic would not be a 
cheaper means of transportation than a canal. 
They have therefore worked out plans and és- 
timates for a freight-traffic railway of standard 
gage, with high-power locomotives and 50-ton 
cars. They estimate the cost of construction at 
either $100,000 or $200,000 per mile, according to 
the character of construction. This estimate 
seems enormous, of course, to American ideas, 
but it must be remembered that in an old settled 
country like Germany, very high costs must be 
allowed for land damages and for terminals. 
According to the reviewer, the estimated cost 
per ton-kilometer of carrying freight on the pro- 
posed railway would be from 1.4 mills to 2.4 
mills. The final conclusion reached is that, com- 
paring this proposed freight-traffic railway with 
a canal: 

the canal would cost 50% more from the standpoint of 
means of communication, 90% more from the standpoint 
of carrying equipment, 130% more from the standpoint 
of motive power, and that its capacity would be one- 
tenth as great. 

The reviewer of the book does not question the 
correctness of this estimate regarding the rela- 
tive economy of railways and canals, but he 
seriously questions whether it would be wise 





economy to build a railway for freight traffic 
only. He thinks that greater economy would be 
secured by adding to the trackage and traffic 
capacity of existing railways, and that in this 
way a lower cost of transportation would be se 
cured than by building either a special line of 
railway or a canal. The correctness of this con- 
clusion is fully confirmed by the present experi- 
ence of American railways, which are already 
hauling bulk freights over long distances at 
rates which are as low as those estimated by the 
German engineers on a railway designed for 
freight traffic solely. 


2 
eo 





It is interesting to note, in connection with 
this theoretical design of German engineers, that 
the Canadian Government is giving serious con- 
sideration to a project for a freight-traffic rail- 
way to Hudson Bay, and surveys for it are being 
made this winter. A peculiar feature of this 
proposed line, is that it would have to be oper- 
ated to the limit of its capacity for barely two 
months in the year, and for the remainder of the 
year there would hardly be enough traffic to 
warrant keeping the road open. 

The only justification for the railway project is 
to carry to a shipping port on Hudson Bay the 
wheat produced in an immense district in the 
provinces of Saskatchewan and Alberta, equal in 
area to the states of North and South Dakota, 
Minnesota, Wisconsin, Nebraska and _ lowa.’ 
Navigation in Hudson Bay can hardly be car=* 
ried on for more than three months of the year, 
so the railway would have to haul all the wheat 
possible from the Northwestern farms to the 
shipping port in the very short time between the 
completion of the harvest and the close of navi- 
gation. 

In the report on the project just issued, which 
we reviewed more fully on page 241 of our last 
issue, Mr. M. J. Butler, late Deputy Minister of 
Railways and Canals, presents an interesting 
discussion of the possibilities provided the line 
were operated to its fullest capacity. He as 
sumes that all trains are fully loaded, are made 
up of cars carrying a net load of 40 tons and are 
hauled by Mallet locomotives with sufficient 
tractice power to handle 100 cars. At this rate 
he believes that 16 loaded trains per day could be 
handled over the single-track line. At this rate 
it is computed that 64,000,000 bushels of wheat 
could be delivered in 30 working days. If, how- 
ever, it were attempted to operate the road 
with the heaviest type of ordinary locomotives, 
the traffic capacity would be immediately reduced 
to one-half that amount. Of course the oper- 
ating expenses of a road where heavy traffic is 
confined to only two months of the year, would 
be enormous; but Mr. Butler suggests that if 
the road were operated by one of the great 
Canadian railway corporations, they could con- 
centrate rolling-stock and operating force upon 
the line for the season of heavy traffic, drawing 
it from other parts of the system. 


* 
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Controversies between street railway companies 
and municipalities have been common, and in 
many large cities they have reached acute con- 
ditions. They have been due in large measure 
to failure on the part of those controlling the 
companies to realize their proper relations to 
the public. This has resulted in attempts to 
secure excessive rights and privileges, and in a 
tendency to disregard the rights of the traveling 
public and of the municipality. It is true that 
in some cases municipalities have made unrea- 
sonable demands upon or interfered unreason- 
ably with the companies, but in general such 
action has been inspired by a feeling of retalia- 
tion. 

Such conditions have caused a general distrust 
of street railway and other public service cor- 
porations, and have led to a strong demand for 
municipal ownership of public utilities. It is, 
of course, very unfortunate that such conditions 
should exist, and no doubt such controversies 
will be greatly reduced in the future under im- 
proved methods of municipal government which 
are now being introduced. That the conditions 
have existed and do exist is tacitly acknowledged 


by the action of street railway associations in 
taking up an active policy for calming the public 
mind and restoring more harmonious relations 

Where cities have come into direct conflict with 
Street railway companies, various systems 
municipal purchase, and control, have been 
posed 


pro 
Sometimes municipal « peration cluded 
but as a rule American cities wi be content 
to own the lines, and to lease their operatio: 
to private companies under some system of pub 
ic regulation The approach of the expira ! 


of franchises sometimes gives a city a 


position in compelling companies to 
terms, as was the case in the closing of the 
years of controversy in Chicago, reviewed a 
length elsewhere in this issue 

Until the settlement of the controversy at Chi 
cago two or three years ago, the street railw 
System of that city had been notable fer its d 
ficiencies in regard to construction, equipn 
and service. For many years there had bee: 
increasing complaints from the public, and a 
continual fight between the city authorities 
the one hand and the street railway 


companis 
on the other. The principal causes of the de 
fective conditions, and of the controversies, were 
(1) some of the lines had been controlled and 
manipulated for speculative purposes in a speci 
of “high-finance’ by which the revenues wer 
diverted from their proper purposes, and 
the properties were finally relinquished they wer: 


in a practically bankrupt condition; (2) the 
franchise question was a most complicated one, 


and there was great difference of opinion as to 


the dates of expiration of franchises covering 
various streets, owing to conflicting or vague* 
provisions in various ordinances and laws passed 
from time to time. In addition to all this there 
were frequent charges of undue influences exert 
ed by the street railway interests upon the city 
officials and the state legislators In his an 
nual message for 19%}, Mayor Dunne (a strong 
opponent of the companies and an advocate fo! 
municipal ownership) stated that: “The history 


of the street railway problem in Chicago reeks 
with bribery, corruption and rottenness.” 

To guard against the evils of uncontrolled 
private street railways and to secure many, at 
least, of the benefits of municipal ownership 
without increasing undue financial obligations 
and great political risks, the city and the com 
panies finally entered into a unique agreement 
under which the city is given a large measure 
of control of the financial and other operations 
ef the companies, and 55% of the net receipts of 
the railways. The settlement contains many 
other provisions designed to protect and benefit 
the city and the companies. An examination 
of the contract provisions, and of the accounts 
of the means being employed to carry them out 
all as given elsewhere in this issue. will show 
that the city occupies a strong position through 
these measures for controlling its street railway 
service. The interests of the company also seem 
to be well guarded. Under such conditions it 
may be expected that the street railway patrons 
will be well served, and that is or should be 
the grand object of all concerned 

Whatever one may think of municipal owner 
ship of street railways as an academic question 
there seems to be little question but what under 
conditions existing at Chicago a continuation of 
private ownership with the addition of strong 
municipal control is far the better plan When 
manifold other demands upon city funds have 
been met and still further progress has been made 
in municipal reform in Chicago it may become 
wise for the city to exercise the purchase options 
which its representatives had the wisdom to in- 
sert in the settlement contracts. 


* 





Almost as important and in some respects more 
unique than the Chicago street railway settlement 
is the termination of the long-standing street rail- 
way controversy at Cleveland, Ohio. The ordi- 
nance effecting that settlement, which was rati- 
fied by popular vote on Feb. 17, is abstracted 4t 
length elsewhere in this issue. 

Perhaps the most striking difference between 
the Chicago and the Cleveland settlements is 
that Chicago seeks to make its municipal treas- 
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ury richer by taking to itself 55% of the net re- 
ceipts of the street railway properties, while 
Cleveland, in harmony with Mayor Johnson's 
long 3-ct. fare campaign, aims to make and keep 
the fares as low as possible. Each city limits 
the undivided profits, as they may be termed, 
to substantially 6% on an agreed capital valua- 
tion and provides means for more or less city su- 
pervision of the affairs of the company as related 
to costs of construction and of service. Chicago 
takes a leading hand in the rehabilitation and ex- 
tension of the street railway service, through a 
board of supervising engineers which designs and 
supervises new construction and has more or less 
control Over capital outlay. Cleveland has a su- 
pervisory commissioner of street railways, with 
powers and duties as stated in our abstract. 

Each city has made possible future municipal 
purchase at or near the agreed settlement valua- 
tion plus cost of extensions, and Cleveland has 
made elaborate provision for transferring its pur- 
chase option to private parties in case it is unable 
or unwilling to exercise it. 

Contrary to popular understanding, at least 
outside of Cleveland, the 3-ct. fare already put in 
force in that city (with l-ct. additional for a 
transfer) may be discontinued by the company 
after ten years, unless the city then extends the 
franchise beyond the 25-year term, but the max- 
imum fare cannot exceed 4 cts. for a single cash 
fare, 7 tickets for 25 cts., and 1 ct. for a trans- 
fer; and on establishing the maximum fare the 
company must use a portion of its revenue in re- 
ducing its capital value. Such a reduction would 
be to the benefit of the city should it purchase 
the property of the company. 

There may be strong reasons why Chicago 
should have chosen to give its taxpayers a share 
in the net profits of the street railway companies 
instead of reducing the fares paid by the patrons 
of the railways, as is provided for at Cleveland. 
On general principles, the Cleveland plan seems 
preferable. There is always something to be said 
for giving the municipal treasury some share in 
the profits of a franchise, but the practice tends 
to injustice to the patrons of the company. 

Chicago has been working under its settlement 
plan long enough to show that it promises to ful- 
fil the main object in view: the end of a long and 
bitter fight and the provision of ample street rail- 
way service. It also appears that the city will 
enjoy large revenues from the companies. The 
Cleveland plan went into effect on Feb. 19, 1910, 
its working is still problematical. But even 
though fares may not be reduced below their in- 
itial level, or should they go up to the maximum, 
the city and people of Cleveland seem bound to 
gain by the settlement. Seven rides for 25 cts., 
with 1 ct. added for each transfer, which is the 
maximum rate under the new franchise, is better 
than the people of most cities enjoy. 

It is noteworthy that the graded fare reduction 
plan put in force at Cleveland has as one of its 
intermediate steps a rebate of the l-ct. trans- 
fer charge in case the transfer is used. The 
charge for a transfer in any case, with or without 
rebate, according to the fare plan in use at a 
given period, serves two purposes: (1) it checks 
the transfer abuse through dishonest practices on 
the part of the traveling public; and (2) it aids in 
making low fares possible. The nickel fare and 
universal transfer system has been quite in line 
with the American practice of charging a blanket 
price for an all-inclusive service, whether on a 
street railway or in a hotel, and in marked con- 
trast with the European zone system of railway 
fares and moderate price for a room in a hotel 
with separate charges for such service (and such 
only) as may be actually rendered. 

It is only fair to note that the heavy outlays 
for reconstruction of the Chicago street railways 
and the immense distances in that city tend to 
justify the continuation of 5-ct. fares, while at 
the same time the long-standing invitation caused 
by lack of transfers between different lines in 
that city goes far towards explaining why the 
free transfer system was included in the settle- 
ment. 

Finally, it is to be noted that all the long years 
of controversy at Chicago and at Cleveland might 
have been avoided had the city authorities wisely 
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guarded their interest from the start in all their 
dealings with the street railway companies and 
had the companies always considered and ful- 
filled their obligations to the public. 


* 
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New England was for many years the section 
of the country where the independent railway 
corporation most flourished. In the period from 
1830 to 1850, during which railway construction 
was most active, New England was the most 
densely populated part of the United States, a» 
well as the most wealthy. Local capital was 
available in abundance, and all over New Eng- 
land railway corporations were organized and 
built roads, most of which carried on a local 
business only. Many of these small roads 
maintained an independent existence for twenty 
or thirty years, down to the era of rail- 
way consolidation which began in the 70’s. Dur- 
ing the closing decades of the 19th century the 
progress was very rapid in the absorption of 
these independent companies by the larger ones. 
The final act of the consolidation was the recent 
achievement of the New York, New Haven & 
Hartford Co. in securing practical control of the 
Boston & Maine system. As most of our read- 
ers doubtless know, the New York, New Haven 
& Hartford had acquired practically all the rail- 
way lines in Connecticut and Rhode Island, and 
in Massachusetts to the south and west of Bos- 
ton, except the line of the Boston & Albany, 
which forms a part of the New York Central 
system. The Boston & Maine, on the other 
hand, had secured control of practically all the 
other railway lines of importance in the northern 
part of Massachusetts and in the states of Maine, 
New Hampshire and Vermont. The only excep: 
tions to its control are the Rutland Railroad line 
through western Vermont to Canada, and the 
Central Vermont system, which is controlled by 
the Grand Trunk R. R. of Canada and extends 
through Vermont across Massachusetts and Con- 
necticut to a terminus at New London, on Long 
Island Sound. The Grand Trunk has also a line 
across New Hampshire and Maine to a terminus 
at Portland. Neither of these Grand Trunk 
connections, however, can be said to interfere 
very much with the supremacy of the New York, 
New Haven & Hartford Co. in its control of the 
railway traffic of New England* 

Just as the New England public has made 
up its mind to accept the situation of a single 
great corporation controlling the entire trans- 
portation interests which center at Boston, New 
England’s “hub,” the Grand Trunk Ry. Co. 
comes forward with a proposition to build a 
branch from its Central Vermont connection at 
or near Palmer, Mass., to a terminus at Provi- 
dence. It is also said that another branch is 
contemplated by the Grand Trunk, to reach 
Boston. 


The difficulties in carrying such a proposal into 
actual execution are extremely great. So far 
as the construction of the branch itself is con- 
cerned, the obstacles would hardly be serious, 
and it is said that sufficient local traffic could 
be secured to make the extension to Providence 
fairly profitable. Great difficulty would arise, 
however, in securing the necessary terminal fa- 
cilities. When it is attempted to find space 
for an adequate railway terminal in such a city 
as Providence or Boston, the magnitude of the 
task is apparent. These cities are so closely 
built up and the land is so valuable that the 
necessary area of land alone, for a conveniently 
located terminal, represents an enormous invest- 
ment. 

Besides this, in the construction of any new 
railway terminal line in a large city, different 
standards must be met from those that would 
have been acceptable 50 years or even 25 years 
ago. Any such line, for example, would cer- 
tainly be required to avoid all grade crossings 
in its entrance, and this means the construction 
of either elevated tracks or a subway. Of course 
a terminal on the outskirts of a city could be 
secured at relatively moderate expense; but ex- 





*In making the statements above, we are including the 
main lines only. There are still a few small branch 
roads owned by local capital and operated independently. 


perience has many times demonstrated that th. 
handicap of such an inaccessible terminal is suf 
ficient to ensure the failure of any railway en- 
terprise relying upon it for its traffic facilities. 
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The paper on the “Unit System of Organiza- 
tion,” printed on p. 242, of our last issue, records 
one of the most interesting departures in the 
management of a great business that has taken 
place in a long time. It is worth careful 
study and serious thought by every man who 
is responsible for or interested in the manage- 
ment of any large operation, and this includes, 
of course, very many engineers. 

“The Unit System” is not a name which ex- 
plains the new departure. We can better explain 
it by saying that the underlying idea of the new 
system is to unite the minor executive officers 
in working for the interest of the company in- 
stead of for the interest of the particular de- 
partment of which they are the head. The evil 
which the new system aims to abolish is wide 
spread. It permeates industrial establishments 
as well as railways. It weaves red tape in Gov- 
ernment departments and sets different schools 
in a University warring against each other. The 
only concerns and institutions entirely free from 
it are those which are small enough to be con- 
trolled from one central office. 

The plan which is being tried out on the Union 
Pacific is comparatively simple. It starts in by 
making all the minor division officers—the mas- 
ter mechanic, trainmaster, division engineer, 
chief dispatcher, etc.—Assistant Superintendents. 
It emphasizes that their duties to the Division 
are more important than their duties toward the 
particular line of work which they may be in 
charge. It promotes cordial cooperation between 
the different men and the departments of which 
they still retain direction. It cuts out red tape. 
The number of letters written has been reduced 
by 30% on some divisions, and when the reor- 
ganization has been extended over the whole 
system it is expected that the number of letters 
will be reduced by at least half a million a year. 

We cannot add a more pertinent comment upon 
the plan than to quote the following sentences 
from Major Hine’s address in describing the 
plan before the Western Railway Club: 


All this system claims is to reflect what is a general 
tendency to-day in organization, the world over in various 
lines of work. This system happens to be adapted to rail- 
way work on the Harriman Lines. The Navy has been 
going through a similar process. This system means in 
its last analysis decentralization. In nearly every line 
of activity to-day decentralization is the order. Four 
branches_of Government work have been decentralized 
in the last year and a half. The National Bank Examin- 
ers have been decentrali the Forestry Service has been 
divided into districts, the Post Office department has in- 
creased the number of its districts, the Quartermaster’s 
Department of the Army has decentralized to a consider- 
able extent. The big corporations like the telephone com- 
panies are introducing similar principles. 


_ 
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Some sensible remarks on water-works -valu- 
ation may be.found in a paper by Mr. John W. 
Alvord, M. Am. Soc. C. E., printed elsewhere in 
this issue. We particularly like what he says 
about the desirability of so framing franchise or 
other legislation governing the appointment of 
appraisers as to avoid partisanship, strife, and 
ill-feeling in the board, and finally throwing the 
valuation upon the third member. In Mr. Al- 
vord’s closing remarks, he makes what we be- 
lieve will be a true prophecy to the effect that in 
the future water companies will see that their 
books show the real value of their property. To 
this end an appraisal may be necessary in some 
ease to afford a starting point for proper valu- 
ation and depreciation accounting. Municipally- 
owned works would profit almost equally by the 
same methods, as true current values are needed 
for rate-making purposes under municipal as 
well as under private ownership. 


a 
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The description of the tests on model arches 
recently made by the State Engineer of New 
York, as reported on another page of this issue, 
is of much greater interest as a preliminary 
statement of method than as an investigation of 
the stresses in masonry arches. When the de- 
tails of manipulation are more familiar to the 
testing force it can be expected that the test 
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es will be of more uniform quality and the 
nner of carrying out the tests productive of 
re assured results. Meanwhile the experi- 
tts serve to call attention to the arch in the 
iv of which they are being made. 
‘the first place this arch is to be larger in 
.n than any now in use or in course of con- 
iction in this country. Its 285-ft. span is, 
ver, passed by several arches in prospect, 
by at least two in existence, the masonry 
, at Plauen and the concrete areh at Auck- 
N. Z. But aside from its span its dis- 
uishing feature is the remarkably heavy load 
as to bear. Aqueducts in the past have 
»tless had to carry canals of an equal depth, 
never in the history of construction has so 
, a canal been carried over so long a span. 
e dimensions, as given in this preliminary 
ription, show a clear opening of 285 ft., a 
of 53 ft. 5 ins. and a width of 129 ft., carry- 
1 canal of 13 ft. 2 ins. in depth. This load 
ials 825 lbs. per sq. ft.-as against the ordinary 
» to 200 Ibs. per sq. ft. used in arch bridge 
ign. This is not strictly a live load because 
cannot move across the bridge and cause a 
fting of the line of pressure, but it is a live 

id in the sense that it can be gradually in- 

ased from zero up to its maximum, though 

‘+h increase must be uniform across the bridge. 

hus, there being no impact coefficient or shift- 
ng load, the ratio of 800 to 100 between the 

ads on this arch and an ordinary arch is in 
xcess Of the ratio of the stresses in the ring 
the two arches but, nevertheless, the increase 

n loading above the normal is quite sufficient 
o make the engimeers cautious in their design. 
study of two of the largest concrete bridges in 
the United States shows the ratio of total live 
load to their total weight to be 1/17 and 1/13, 
respectively. The same ratio on the Medina 
irch is 1/3.7. Although this ratio is not as in- 
dicative of strength as would be ratio of 
total live load to total dead load of the arch 
ring alone, a ratio not now available for the 
arches in question, still the difference between 
the figures for the two old arches and for the 
proposed arch is most marked. 

In masonry arch design heretofore it has al- 
ways been accepted that, on account of the mas- 
siveness of the arch ring, it is impossible to get 
the ratio of live to dead load as low as in steel 
bridge design, but in the case of the Medina 
arch, it seems as though the standards of steel 
bridge practice would be closely approached. 

The full dimensions of the arch are not given 
in the report, but the model would show the 
crown thickness to be about 72 ins. If the re- 
mainder of the ring is in proportion, the stress 
diagrams of the arch should be interesting. 
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As some of our readers may recall, we have 
spoken very plainly in these columns in times 
past concerning the crimes of “high finance” in 
connection with the street railway companies 
of New York City. A suit is now pending in 
the Federal Courts under which the Receiyer of 
the New York City Ry. Co. seeks to recover from 
the Metropolitan Securities Co. and its Directors 
the sum of $2,797,200 lost from the City Rail- 
way’s treasury between 1902 and 1904 by the 
discount of its ten-year notes at 70 and their 
early redemption at par. The individual de- 
fendants besides the Securities Company, are 
Thomas F. Ryan, Mortimer L. Schiff, P. A. B. 
Widener, John D. Crimmins, E. J. Berwind, Paul 
D. Cravath, H. H. Vreeland, Thomas Dolan and 
Thomas B. Fowler. 

The Special Counsel for the plaintiff is Hon. 
Joseph H. Choate, now in his 78th year. 

In summing up the case before the Court re- 
cently, Mr. Choate denounced the acts of the 
defendants in vigorous fashion. Some of our 
readers may think we have been too severe in 
our characterization of the street railway crimes 
committed in New York. We therefore reprint 
the following extracts from Mr. Choate’s speech: 

I think it was Mme. Roland who said, when on her way 
to the guillotine, “Oh, liberty, what crimes are committed 
in thy name.”’ Well might these creditors have ex- 
claimed: “Oh, high finance, what crimes are committed 
in thy name.” The complete collapse only occurred in 








1907, but the debauchery and corruption which had pre- 
ceded it lasted through many years. I do not hesitate 
to say that the greatest financial enormity ever committed 
in New York was the flotation and inflation of the Metro- 
politan Street Railway, its securities and those of its 
subsidiary companies. 

Just suppose that an individual undertakes to embark 
in a dangerous and hazardous enterprise, and in view of 
the character of his activities, puts $2,797,000 of his as- 
sets in the hands of his wife. And suppose his enter- 
prise comes to its legitimate end, and a receiver is ap- 
pointed to administer the property for the benefit oi 
creditors and the bankrupt says, ‘I can't account for that 
money, I gave it to my wife, or my children, or else | 
hid it down cellar, or put it into a bicameral box. Why, 
your Honor, do you suppose that he would ever escape 
from the presence of the court until he had been forced 
to disgorge? 

The defendants here are in exactly that position. They 
have taken, through this pretext of discounting notes, 
$2,979,000 of the assets of the City Railway and hid them 
away where the creditors of the City Company cannot 
reach them. They say they had a right to do this be- 
cause the Securities Company was a holding company. 
Indeed, it was a holding company! It got a death grip 
in the City Railway, and held on so tight that it squeezed 
all the blood out of it, and finally, when this ‘“‘debacle’’ 
came, it took away the City Company's life itself. 

The facts are very simple. The Securities Company, 
as stockholder of the City Railway, had no right under 
the law to take away anything but the profits earned, if 
any. The fact that the two companies had common 
Boards of Directors makes it all the plainer that the trust 
relation existed which justifies this court in coming in 
to do equity. 

They have made many explanations, but the trouble is 
that these explanations don’t explain. The question still 
remains: Why [turning to Mr. Cravath] did you do it? 
Mr. Cravath here has made many explanations, but they 
are worse than none. He’s very gallant about it, and 
comes bravely into the lists, with rueful countenance; 
with vizor down and spear at rest, he rushes upon us 
for the protection of his associates who don’t care or 
don’t dare to appear. He insists that there was nothing 
but the most honest intention. 

Now, I don’t dispute Mr. Cravath’s good intentions. He 
may have had all the good intentions in the world, but 
we all know that very gloomy places are paved with good 
intentions. A court of equity doesn’t stop with good in- 
tentions; it demands good faith. And I called Mr. Cra- 
vath in the course of the taking of testimony and asked 
him, not wanting to do him any injustice—asked him to 
explain. But the trouble with his testimony was that it 
didn’t explain, but condemned. 

They can talk all they want about Mr. Cravath and 
his reputation, and his firm, and Kuhn, Loeb & Co., but 
this court doesn’t deal with words. What Mr. Cravath 
says all comes down in the end, when it is placed under 
analysis, to the assertion that there was a common iden- 
tity between these two companies. He speaks of a mu- 
tual debt which it was desired to cancel, and a tax which 
it was desired to escape. Well, now just stop there for 
a moment and examine this special reason for the trans- 
fer of assets. There was going to be a tax fall due on 
Jan. 14 in a given year, and they wanted to get these 
assets shifted over to the other company where they 
couldn’t be taxed. 

Now, those explanations, while they show that these 
men knew what they were doing, don’t apply to this 
case. I do not seek to do any injustice to Mr. Cravath, 
but all he is able to say is ‘‘community of interest,’’ and 
that doesn’t help at all. They cite many cases in which 
they claim it has been held that where one company 
owns another absolutely it makes no difference what is 
done with the assets of the company controlled; but 
those cases have a fatal defect, they all relate to com- 
panies where there are no creditors, and the presence of 
the creditors in this instance is what makes all the dif- 
ference. ; 

We have charged that the object of this discounting 
was to take $2,797,000 out of the assets of the City Rail- 
way Company. We charge further that the object of the 
agreements of May 22, 1907, was to take the rest. They 
had everything they possessed in hock and were much in 
the plight of the gambler who hocks his overcoat itself 
when he needs another meal. They refer to the agree- 
ments of May 22, 1907, as proving the payment of any 
obligation that might have existed by reason of the dis- 
count of the notes. But that can only be taken as mean- 
ing that there was an intention to pay. Can it be that 
they intended to pay back the City Railway for the 
assets of which it was deprived, these innocent lambs, 
who never dreamed that there was any claim created by 
the discount of the notes? 

But hold, there were still a few of these notes out- 
standing then which they redeemed not at par, but at 70. 
Why was that when they had redeemed all the others at 
par? Mr. Cravath says it was because they were 
of the Public Service Commission, that awful 
that holds us all in terror. Then it must be that 
advised them not to take any more—that it was time 


fi 


. stop. 


A Handsome Tribute to the Reclamation 
Service. 


The Senate has passed the bill providing for 


the issue of certificates to the amount of $30, 
000,000 for the benefit of the U. S. Reclamation 
Fund. The money raised by the issue of thes 
certificates is to be applied solely to the com 


pletion of existing projects. The Senate in Com 
mittee of the Whole gave the bill thorough dis 
cussion, and while there was some difference of 
opinion over its details, there 
to the measure itself. 

We have heretofore referred to the st 
which have been made that the Reclamation 
Service officers erred in judgment in 
ing work on a larger number of 
could be completed within a 
from the available income of 
Fund arising from the 
These statements have had their 
questionably. The San Francisco 
Feb. 26, for example, says: 


was no opposition 


itements 


undertak 
projects than 
reasonable 
the 
sale of 


time 

teclamation 
public lands 
influence, un 
“Chronicle” of 


Words almost fail to express the just indignation that 
the officials responsible for the conduct of the Reclama 
tion Service should have recklessly begun projects enor 
mously in excess of the ability of the fund to complete 
Nothing more reprehensible has ever been done by any 
department of our Government. The Reclamation law 
was a wise one. It embodied the principle that the 
money received for public lands within the state should 
be expended for the benefit of that state, but the law 
did not contemplate that expenditures should grossly 
exceed the estimated revenues available. 


But in the Senate debate it was frankly con 
fessed that the real responsibility for this rested 
not on the Reclamation Service officials but on 
Congress itself. The original Reclamation law 
required the expenditures upon Reclamation work 
to be made in each state in approximate pro- 
portion to the revenues from public land sales 
in that state. Compliance with this clause of the 
law, moreover, was insisted upon. As Senator 
Jones of Washington said in the debate, “When 
the Reclamation Act was passed, every Senator 
and every Representative from the states af- 
fected pressed their claims upon the Reclamation 
Service just as strongly and just as urgently as 
possible.”’ 

The handsomest tribute to the Reclamation 
Service Engineers, however, was made by Sena 
tor Newlands, of Nevada. We reprint a portion 
of his remarks in the Senate on Feb. 17, as fol 
lows: 


Mr. Newlands.—Mr. President, in the framing of the 
committee amendment to this bill an effort was made to 
limit the discretion of the Secretary of the Interior, 
which was ample under the original act, and to confine 
the expenditure of this money practically to projects al- 
ready begun. 

Individually I have been opposed to putting any limita- 
tion upon the discretion of the Secretary of the Interior. 
I think Congress acted wisely, in the first instance, in 
leaving the selection of these projects and the expenditure 
of the money to the Secretary of the Interior and the 
Reclamation Service organized by him. I think it would 
be wise to-day to maintain that large discretion. 

It must be recollected that- this discretion is not that 
of an individual. It is the discretion of a service, the 
great Reclamation Service, consisting of over 300 en- 
gineers. Probably the greatest engineering force in the 
world has been built up under the administration of 
different Secretaries of the Interior, under the leadership 
of Mr. Newell, the present Director of that service. The 
methods of selecting the projects are most discriminating 
They have an engineer for each project. They have a 
supervising engineer, whose district embraces four or 
five or six projects. Whenever a project is under con- 
sideration the project engineer meets with the supervising 
engineer and with a board composed of all the supervis- 
ing engineers, and all these matters are thoroughly 
thrashed out before they are presented to the Secretary 
of the Interior, the intervening judgment of the Director 
of the Reclamation Service being also secured. 

So, a project is only entered upon afer the most 
thorough examination of the region in which it is pro- 
posed to locate it, of all the elements of expenditures 
and cost and reimbursement of cost; and board after 
board will sit upon these projects in the various stages 
of their progress, and at every stage they have to pass 
the judgment of the Director of the Reclamation Service, 
and finally the judgment of the Secretary of the In- 
terior himself. 

When this bill was originally under consideration I 
thought that method was infinitely preferable to the 
method which had theretofore been employed in river 
and harbor work in this country, under which the selec- 
tion of projects was left to the control and direction of 
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a political body, subjected to all the evils of the spoils 
instead of the merit system. 

Now, this work has been done well. The projects for 
the most part have been wisely selected. Some mis- 
takes have been made—not serious mistakes. Some mis- 
takes have been made as the result of the extraordinary 
pressure brought to bear upon the Reclamation Service 
by the political representatives of the regions affected. 
Some mistakes may have been forced by the rigid terms 
of the Reclamation act itself, for under the terms of that 
act it is compulsory upon the Secretary of the Interior 
to expend at least one-half of the moneys raised from 
the sales of lands in any particular state upon feasible 
projects within that state 

Now, some of the states which contributed the largest 
amount to the fund were states in which there were 
few, if any, feasible projects. 

Nevada could contribute little to the fund, while thew 
state of Oklahoma contributed most generously, and yet 
in Nevada there are numerous feasible irrigation pro- 
jects, and in Oklahoma there are almost none because 
of the topography of the country. And so a portion of 
Oklahoma's money has been spent in Nevada, and North 
Dakota's money has been spent in Nevada, but ulti- 
mately it will be returned to the fund by Nevada when 
its arid lands are reclaimed. F 

But, as I have stated, the law itself has compelled 
the Secretary of the Interior to use every care and dili- 
gence to find a project in the state of Oklahoma, even 
though it may not be so feasible as one in Nevada. And 
so it is in North Dakota. Inferier projects have been 
entered into there simply because of the generosity of 
the contribution of those states to this great fund. 
Hence the mistakes have been forced by the act itself. 

I must say when the act was originally framed I- was 
opposed to that provision which compelled the expendi- 
ture within the boundaries of a particular state of the 
funds coming from the sale of land in that state. I 
anticipated these very difficulties, I felt that so far as 
the reclamation of the arid region was concerned, imagi- 
nary state lines should be entirely obliterated; that it 
should be considered in its entirety, the moneys received 
from the entire area being spent upon the most feasible 
projects in that area, regardless of state lines. 

So I would acquit the Reclamation Service of blunders 
in this respect, if mistakes have been made in preferring 
less feasible projects to more feasible projects—mistakes 
that were made obligatory by the very terms of the act 
itself. 

Mr. President, I have contended that the discretion of 
the Secretary of the Interior has for the most part been 
wisely exercised. We have had one of the most capable 
and honest construction services organized that has ever 
existed in the history of this country. The Committee 
on Irrigation of the Senate has been engaged during the 
past year in visiting these various works, and not a 
whisper of corruption has reached them. It has been 
a work conducted with rare intelligence, with rare in- 
tegrity, and with rare speed. Twenty-three of these 
projects have been almost brought to completion or are 
approaching completign in various sections, and now $30,- 
000,000 is required for the purpose of utilizing the water 
which we have stored, to be poured upon these arid lands, 
thus enabling the rapid return to the fund of the moneys 
spent. I believe that the discretion should be as wide as 
it was in the original act, and I object to any terms of 
limitation whatever. 





Train Resistance Data and the Laws of 
Friction. 

We wonder how many of the engineering stu- 
dents graduating from the colleges at the present 
day obtain in their course a clear understanding 
and working knowledge of the laws of friction. 
We do not mean the old so-called laws given in 
the text-books of 25 years or more ago, based 
on the early and inadequate experiments of 
Morin and others. We mean the laws- which 
have been developed from practical experience 
and the data of many investigatiens during the 
past quarter century. Certainly, if the students 
of to-day are well-grounded in the laws of fric- 
tion, they are fortunate compared with their 
predecessors of an earlier generation. These 
men had their faith in the reliability of their 
school training sadly shaken when they attempted 
to apply their text-book theories of friction to 
practice. 

We are led to this reflection by a study of the 
monograph on train resistance just issued by the 
American Locomotive Co. and abstracted else- 
where in this issue. 

Suppose the following problem were given to 
a class of senior students in engineering—or for 
that matter to a number of designing engineers 
experienced in other fields than that to which 
the problem relates. We wonder how many 


would give a correct answer. The problem is: 
given two standard eight-wheel railway freight 
cars, one of 30,000 lbs. capacity, the other of 
100,000 Ibs. capacity. Each of the cars is car- 
ried on 33-in. wheels. What is the relative re- 
sistance to traction of the two cars, in pounds 
per ton. when running on a level track at speeds 
of 10 to 20 miles per hour? 

It is to be remembered that the 100,000-lb. 
car has journals of between two and three inches 
larger diameter than the journals of the small 
car, so that the lever arm at which the friction 
acts to retard the car’s motion is much greater 
on the large car. To put the same thing in an- 
other form: The speed of the rubbing surfaces 
of the large journal in contact with the bearing 
is much higher than the speed of the small jour- 
nal, so that while the two cars each move a mile, 
the distance traveled by the rubbing surfaces of 
the journal and bearing is much greater for the 
larger car. It is to be remembered also that the 
pressure in pounds per square inch on the jour- 
nal surface will probably be higher on the larger 
car than on the small one. 

Again consider the rolling friction between the 
wheel and the rail. The large car when loaded 
has a load per wheel of nearly 9 tons. The load 
per wheel on the small car is probably not more 
than one-third as much. The heavier loaded 
wheel bends the rail more and deforms it .more 
at the point of contact. 

Taking all these things into consideration, 
would it not seem reasonable to suppose that 
the larger car should have the higher resistance 
to traction per ton of its weight? As a matter 
of fact and experience, however, the larger car 
has the smaller unit resistance; and not only is 
it smaller, but it is very much. smaller. Ex- 
pressed in figures, the resistance of a 100,000-Ib. 
car under the conditions named runs down as 
low as 3 lbs. per ton, while for a car of one- 
third the capacity it may be as much as 6 Ibs. 
per ton. Ee. 

Now why is the friction of the larger car so 
much less? Evidently the coefficient of friction 
of the journal in its bearing and of the wheel on 
the rail must fall off very rapidly with increase 
of load. We are aware that this law of fric- 
tional resistance is by nc means new. It can be 
found in standard books of reference—if -one 
consults the right ones—but the question we raise 
is whether engineers generally have been so 
inoculated with this law that it has “taken.” 
Does the designing engineer appreciate this law 
enough to deliberately adopt high bearing pres- 
sures in the design of machinery in order to cut 
down the coefficient of friction. If not, then why 
not? 

We seem to hear some doubts expressed when 
it is proposed to apply this law in actual prac- 
tice so we venture to cite a second proof of its 
truth, taken also from experience with train re- 
sistance. Take any freight car, large or small. 
Draw it over a level track at a speed of say 10 
miles per hour and measure its resistance in 
pounds per ton. Take the same car, load it to 
its capacity and again measure its resistance. It 
will be found that the resistance per ton of the 
loaded car is only about two-thirds the resistance 
of the empty car. Here is even more positive 
evidence that the coefficient of friction on jour- 
nals is cut down very materially by increasing 
the unit pressure. The American Locomotive Co., 
in its recent bulletin on train resistance states 
that the coefficient of friction on car journals ap- 
pears to vary inversely as the square root of 
the unit pressure. At this rate a bearing with a 
unit pressure of 50 lbs. per sq. in. would have 
twice as high a coefficient of friction as one 
loaded to 200 Ibs. per square inch. At this rate 
it would be possible to vary the frictional re- 
sistance of a machine 100% according to whether 
the unit bearing loads adopted were very low 
or very high. Of course the limits of safe bear- 
ing loads necessary to avoid heating must be 
borne in mind, but modern methods of lubrica- 
tion and. of finishing journals and bearings have 
raised these limits considerably over what was 
deemed possible a few years ago. 

The facts we have recited above may appear 
to some common and well-known. We believe 


they are, nevertheless, worth the serious 
of engineers. Was there any engineer | 
the 100,000-Ib. car was introduced who was 
enough to predict that it would have such 
friction as to enable train loads to be rais: 5 
to 338% and to make necessary the revisi: 
working formulas for train resistance hit 
generally accepted? We know of no 
prophecy; and we believe that engineers 
erally will gain by a better working knowled 
the laws of friction. 





LETTERS TO THE EDITOR. 


Accurate Results Obtained with a Simple ad 
Cheap Planimeter. 


Sir: Some time ago I had made for my own 
“hatchet”’ planimeter as described in Engineering > 
Vol. 30, p. 216, Sept. 14, 1893, except that in min 
follower part is a circular disk instead of being ha 
shaped. It is all brass and cost only 25 cts. To-d 
made a few tests as to how much error there is j 
use and, thinking the results may be of some inter: 
some of your readers, I give them below. The | 
of the planimeter is 14.1 ins. from tracing point to | 
of contact of the disk with the paper. I tried measur; 
the area of two circles, choosing that figure since t)-r. 
is no uncertainty as to the position of its cents 
gravity and because it is easy to get the area by m 
uring the diameter and taking the area from a tab 
areas of circles. 

The first circle (taken at random) that I tried 
6.86 ins. in diameter; true area 37.0 sq. ins. It 
drawn in such a position on the paper that when 
perimeter was traced the disk happened to go off : 
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Sketch Showing a Simple Form of Planimeter and 
Method of Using It. 


paper and onto a rather rough drawing board, the resu 
being that the area was not measured closely, the area 
being found to be, by first trial, 40.2 sq. ins.; second 
trial, 32.1 sq. ins. The errors are 8% and 13%, resp: 
tively. I then drew circles located so that the plan 
meter would not get off the drawing paper in tracing 
their perimeter and get the following results: 
Diameter of circle, 6.86 ins.; true area, 37.0 sq. ins 
Error, Per cent. vo! 
Sq. ins. error. 
—_ 7 lanimeter, tracing clockwise, 


4 ee vita eedes cabs 1.8 5.0 
Area by planimeter, tracing counter 
clockwise, 37.5 sq. ins......./..... 05 1.2 


I then tried another circle of larger diameter with th: 
following results: 


Diameter of circle 9.38 ins.; true area, 69.1 sq. ins. — 
Error, Per cent. of 


sq. in. error. 
Area by planimeter tracing point, mov- i 
ing a sa. ins. iecisirab oe) Ql 0.3 
Area by planimeter tracing point, mov- 
ing counter clockwise, 69.7 sq. ins.. 0.6 0.9 


Average error: small circle, 3.1%; large circle, 0.6% 

I made no other trials. These results seem good (0 
me for so cheap an instrument, but deductions draw® 
from such a small number of trials may be valueles: 
What error will usually attend its use this does n 
show. 

“. 2.’ 
Nashville, Tenn., Feb. 11, 1910. 


[We reprint below from a letter published ori:- 
inally in our issue of Sept. 14, 1893, the descri;- 
tion of the planimeter referred to in “C. E,’s’”’ le’ 
ter.—Ed.] 
ne Make of a piece of steel wire a hook, as show) 
in the sketch, Fig. 1. End A’ is made to a point, wh 
end B’ is flattened at the sides and has a curved ed: 
in°the direction A B. With this simple tool, a given ar ' 
can’ be measured in the foljawing way: 

Mark out the center of gravity C, Fig. 2, of the ares 
A to be measured. If it is not otherwise known, ma’* 
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this center C by eyesight. Through C draw two lines, 
MN and M’‘N’, Fig. 2, at right angles to each other. 
Place point A’ of the hook (Fig. 1) on this center C, and 
point B’ of the hook on, say, line M’N’. By pressing on 
nd B of the instrument make a mark, B’ (Fig. 2), on 
the drawing. Move end A of the hook from C to the 
tersection point d, between the line MN and the out- 

. of area A. Move point A further from d all around 
outline of area A and back to d, and still further 

k to the starting point C. During the whole opera- 

n end B of the instrument must be allowed to travel 
own way undisturbed; that is, point A’ of the instru- 
ent will revolve around the varying position occupied 

y point B, Fig. 1, and B will always move in the 
hangeable direction, A B, without sliding sideways. (It 
probably will slide sideways somewhat, but in an oblique 
jirection, unless point B’ is made adjustable, as de- 
scribed below.—Ed.) Hence, by the time end A has ar- 
rived at its starting point, C, end B will have assumed a 
position B” (Fig. 2). Measure the distance B’B” (Fig. 2) 
1nd multiply it by the distance AB (= A Fig. 1). This 
gives a product equal to the area A, provided end B of 
the hook during its operation never comes inside the 
area A. 

This method is not strictly correct, theoretically, but 
approximate enough for most purposes. 

If made for permanent use this instrument can be 
modified in a number of ways. Probably it would be 
best to make ends A and B separate, so as to be affixed 
conveniently to any scale beam or rule. It might also 
be of advantage to make end A so as to permit end B 
and the beam AB to revolve around the axis A A’ 
(Fig. 1), thus insuring an entirely free and independent 
motion of end B. Also, if deemed convenient, end B 
nstead of a curved edge, as shown, might have a wheel 
of suitable diameter and shape, and so on. 

Eric Swensson. 

Watseka, Iil., Aug. 3, 1893. 


{An improved form of hatchet planimeter, 
having a pair of wheels and a pencil in place of 
the blade, was described by Mr. A. L. Menzin 
in Eng. News Aug. 9, 1906, p. 131. The theory 
of the instrument was also set forth by him. 
The original inventor of the hatchet, Lieut.-Col. 
H. Prytz, of Copenhagen, gave the theory and 
a statement as to accuracy, in Eng. News, April 
1, 1907, p. 387.—Ed.] 
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The Undermining of a Reinforced Concrete Re- 
taining Wall, Dayton Ohio. 


Sir: The accompanying half-tone (Fig. 1) is a picture 
of the southwest wing-wall of the Washington St. Bridge 
in Dayton, Ohio, which was undermined on Feb. 20, 
1910. The wall was a reinforced-concrete structure of 
the cantilever type, a section of which is shown in 
Fig. 2. There was absolutely no fault with the wall as 
a retaining wall, it having always fulfilled its purpose 
in that respect, as the part of the wall still standing ad- 
jacent to the bridge, shown on the right of the photo- 
graph, attests. The failure of the wall was due to the 





breaking of a dam, a temporary structure which ad- 
joined the wall at the break to the left, where the waters 
can be seen swirling in the picture. The constant wash 
below the dam, which had no apron, prepared the way 
for the final catastrophe. This occurred when the 
river was at a comparatively low stage, not high 
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enough to destroy the dam, but just high enough to 
cause a maximum wash. 

The undermining occurred at a point directly at the 
base of the dam, causing the wall to sink at that point. 
The wall was built in sections, with expansion joints, 
and one of these sections has toppled over, leaving the 
open space shown on the photograph to the left. This 
space is much larger than appears in the perspective of 
the picture, being about 16 ft. 

Fortunately for the levee the wall settled, downstream 
end outward, in such a position as to deflect the cur- 
rent in the river and prevent further erosion of the 
bank. The settled portions of the wall have been grap- 
pled with hooks and anchored to the shore, so as to 
maintain them in their present position where they pro- 
tect the levee. 

The dam itself was originally built merely as an ex- 
periment, to see what effect the rise of the water would 
have on adjacent property in the city, should a per- 






















































































































































FIG. 1.» REINFORCED-CONCRETE WING WALL TO WASHINGTON ST. ARCH BRIDGE, DAYTON, 


0. UNDERMINED BY OVERFLOW WASH FROM AN ADJACENT TEMPORARY DAM. 





manent structure be erected at 
framed on the piles driven for a te 





crossed the river during the constru the Wasuing 
ton St. concrete arch bridge in 1146 T original da 
has repeatedly broken, and has bee replaced by 
structure as fast as it has washed i The fa yver 
the dam was about 5 ft Shortly after it was o y 
completed, it broke on the side of the river, opt 

the present accident, and undermined a prap wa 
which protected that bank. When that side of the riv 
was repaired, stone and boulders were piied up at that 
end of the dam to prevent a similar occurrence Such 


precaution was not taken at the other end of the dam, 
chiefly for lack of funds, the dam being built by private 
enterprise. 

Contractors and engineers of the old school are trying 
to use the failure of this wall as an argument against 
the use of reinforced concrete in retaining walls, but the 
almost perfect condition of the wall as it stands, even 
after settlement, is sufficient argument against them 
The wall was a fairly high one and the material behind 
it was of the loose, tin-can dump variety, containing 
practically no packing material, so the conditions were 
such as to make a good test for a wal! of its design. Its 
action under the present trying conditions is a vindi 
cation of reinforced concrete; in fact, had there been 
no expansion joints provided, the wall would probably 
still be standing, by virtue of its longitudinal reinforce 
ment, in a kind of continuous beam action 

Yours very truly, 
Harry F. Finke, Ass't 

Office of the City Engineer, Dayton, O., March 2 
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High Duty Records of Pumping Engines. 
Sir: Referring to 
duties in 


your 
your issue of Feb. 3, 1910, I will say that 
you did not give the highest duties thus far attained 
You will readily agree that the character of the materia 
pumped has 


article or pumping engine 


nothing to do with the economy of the 


steam engine; whether the ubstar pum ped 
gas, air or oil is immaterial in the comparison of econ 
omy between different steam engines. The basis of com 


parison is the 1,000,000 B. T. U. or the 1,000 Ibs. of 
steam delivered to the engin On th ba Bruno 
Nordberg, of Milwaukee, Wis., has all the other man 
ufacturers swamped His record engine so far is one 
of four large air compressors at th 
Painesdale, Mich. This compressor was tested by Prof 
O. P. Hood, of the Houghton, Mich., Schoo! of Mines: 
it was tested in service under every-day working condi 
tions. The were guaranteed for 180,000,000 
ft.-lbs. and under test developed 194,930,000 ft.-Ibs (see 
Proc. Am. Soc. M. E., Vol. 28, De 1906, p. 221) 

I believe that ever since 1898 Nordberg has had the 
record for pumping engines. The engine I refer to is one 
of two quadruple-expansion engines built for the Penr 
sylvania Water Co., at Wildwood, Pa (Eng. News, May 
4, 1899). These engines were tested by Prof. R. H 
Thurston and the duty developed was 162,948,824 ft.-lbs 
per million B. T. U. (see Trans. Am. Soc. C. E., Dec 
99). This duty has been surpassed since, but now again 
Nordberg is above the rest head and shoulders 

The Nordberg Mfg. Co. are now erecting at Morenci, 
Ariz., two four-cylinder, triple-expansion poppet-valve 
pumping engines. The test will be made shortly. The 
company expects that these engines will break the few 
existing records. 

Referring again to Prof. Wood’s paper you will see 
(p. 237) that the heat units per min. per I. HP. are 
only 169.29 B. T. U. It is not Nordberg’s fault if pump- 
ing engine duties are not higher, it is only a question of 
more money. There are only but few places in this 
country where it pays to pay a very high price for 
an engine of very high efficiency If you pay him his 
price, Nordberg I am confident, will build you a 250,000, 
000 ft.-Ibs. engine to-morrow To my mind the im- 
provement in duty is not so much a betterment in me 
chanical excellence as a understanding of the 
commercial value of high efficiency 

Yours very cordially, 
H. F 


Champion Mine, 


engines 


better 


Labelle 
Silver City, N. Mex., Feb. 8, 1910 
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Sir: In Engineering News for Feb. 3, 
peared an article under the title ‘“‘Recent Records of 
High-Duty Water-Works Pumping Engines.’' This de 
scribed two engines in the North Point 


1910, there ap- 


pumping sta- 


tion at Milwaukee and the new high lift station at 
Albany. 
There is one statement in the article which might 


lead to a misunderstanding and which you will undoub 
edly be glad to correct. Reference is made to ‘‘The two 
latest engines in the North Point pumping station,’’ and 
the description and test results of two pumping enginee 
manufactured by the Wisconsin Engine Co. are given. 
Since these engines were built, the city of Milwaukee 
has awarded contracts for two 12,000,000-gal. pumping 
engines at this station to the Allis-Chalmers Co., of Mi! 
waukee. One of these engines has been completed, 
The second is now 


tested, and put in regular service. 


: 
% 
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inder construction. Accompanying this is a brief de- 
scription of the pumping engine and a summary of the 
est of the engine that is already completed. 

It may be of interest to you to know that the first 
pumping engine in this country to attain a duty of 154,- 
000,000 ft.-Ibs. per 1,000 Ibs. of steam, and installed by 
the Allis-Chalmers Co. in the North Point pumping sta- 
tion (Milwaukee) in 1892, recently had the cylinder head 
removed for the first time since it was started. No wear 
was apparent and the head was replaced without any 
attempt at adjustment or change 

Another high-duty pumping engine which has but re- 
cently been completed and tested is that erected by the 
same company for the city of Nashville, Tenn. A brief 
description of this installation, together with a sum- 
mary of the test is enclosed 

Trusting that the accompanying information may be of 
service’ to you and hoping that Engineering News will 
have continued success as the leading technical engi- 
neering magazine, we beg to remain, 

Most sincerely yours, 
Allis-Chalmers Co., 
Will J. Sando, 
Mer. Pumping Engine Department. 
Milwaukee, Wis., Feb. 16, 1910. 


[We publish elsewhere the particulars of the 
engines and tests mentioned by Mr. Sando.—Ed.] 


Sir: Referring to the editorial note in your issue of 
Feb. 3, concerning the economy of pumping engines, it 
should be noted that while the increase of duty of the 
Albany engine of 1909 (triple-expansion) is 38,000,000 
ft.-lbs. greater than that of the Pawtucket engine of 1879 
(compound), yet the duty of triple-expansion engines has 
scarcely increased at all in the last ten years. The Al- 
bany engine, according to your editorial, gave 1 HP. 
with 193 B. T. U. per minute. The Chestnut Hill (Bos- 
ton) engine in 1900 gave 1 HP. with 196.08 B. T. U. per 
min., and the Wildwood, Pa., engine 1 HP. with 185.96 
B. T. U. per min. (Eng. News, Sept. 27, 1900.) 

The high duty of the Wildwood engine is accounted for 
by the heating of the feed water in separate stages, by 
steam drawn from the several jackets. It would be in- 
teresting to learn what was the reason the Albany en- 
zine gave a higher duty than the Chestnut Hill, although 
the latter had the advantage of higher steam pressure 
(187.4 lbs. as compared with 168.2 Ibs.). Was it due to 
a greater range of expansion, less clearance, better jack- 
eting, or what? 

Wm. Kent. 

Montclair, N. J., Feb. 4, 1910. 

We submitted the above enquiry to the Holly 
Mfg. Co., but the reply failed to give the infor- 
mation requested, and a request for more specific 
information has not been complied with. The 
company’s statement is as follows: 

The principal features of the [Albany] engines which 


account for the especially high duty are of course re- 
finement of design and construction. 


a 


The Distortion of Steel Penstocks. 


Sir: When I noticed the article on steel penstocks in 
the issue of Engineering News for Feb. 10, I was pleased 
by the prospect of securing information on one point 
which has given me much trouble. Unfortunately Mr. 
Wright failed, by accident or design, to take up the 
particular point. Now, large horizontal pipes made of 
thin plate are very flimsy and it becomes necessary to 
add stiffening hoops at intervals to prevent their 
flattening out when empty or when partly filled with 
water. Just how to determine the proper size, location 
and number of these stiffeners is the point that Mr. 
Wright fails to take up. When & penstock is just full of 
water there is a strong tendency toward flattening, es- 
pecially in large diameters. 

I should be glad to know how he cares for this element 
in his designs. Yours truly, 

O. M. Davis. 

1009 Chicago Savings Bank Bldg., Chicago, Ill., Feb. 

14, 1910. 

{The following reply to Mr. Davis by the 
author of the article in question may prove of 
interest to our readers generally.—Ed. ] 

Sir: Replying to Mr. Davis’ letter, I would say that 
the conditions mentioned are of such rare occurrence 
that it seemed hardly worth while for me to take it up 
in my article, especially as a thorough analysis would 
require no small space. Cases have occurred, of course, 
where it was found necessary to add stiffening rings to 
hold the penstock to a circular shape while empty, 
notably the 18-ft. (diameter) penstock of the Ontario 
Power Co., Niagara Falls, but it should never be neces- 
sary to consider the weight of the water inside as men- 
tioned by your correspondent, since this should be 
taken care of by properly supporting the lower half of 
the penstock rather than by the use of stiffening rings on 
the top. 

The tendency to bulge at the sides can, of course, be 
figured by the usual methods for two-hinged arches, 


making the proper assumptions in accordance with con- 
ditions. The worst case would be where the penstock 
io resting on a flat surface—the upper half then would 
be a semicircular arch uniformly loaded and the lower 
half would have to carry the upper half in addition to 
its own weight. The total horizontal thrust would have 
to be taken care of by the rings riveted to the upper 
half. 

In the light of the present knowledge of reinforced con- 
crete I would consider it generally advisable to use a 
concrete penstock under such conditions. In the case 
mentioned above, that of the Ontario Power Co., the pen- 
stock after completion was covered with 15 to 18 ins. 
of concrete and it seems certain that the construction of 
a reinforced concrete penstock fn the first place would 
have been more economical. 

Very truly yours, 
R. A. Wright. 

7 South Sixth St., Pottsville, Pa., Feb. 20, 1910. 
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The Amount of Water to be Used in Concrete. 


Sir: In the engineering profession, a few years back, 
beton agglomere, the French term for what is now 
universally known as concrete, was made with the least 
amount of water that would produce a damp mass, which 
mass when rammed, would show on its surface a thin 
film of water. The books all taught that the amount of 
water should never exceed the amount necessary to pro- 
duce a mixture something like that of our old-time 
brown sugar. To-day engineers are running to the op- 
posite extreme, and now concrete is almost universally 
made sloppy; that is, it is of such consistency, that it 
cannot be rammed. 

Concrete may be injured by too much or too little 
water, and this arises from the difficulty of getting, at 
all times, the proper proportion of water that will enable 
it to be rammed without disintegration. If it be too 
dry, it will not consolidate, if it be too wet it cannot 
be rammed. Engineers are content to have concrete 
made by the most common laborers, sometimes by for- 
eigners who cannot understand our language, and could 
not comprehend the importance of the instructions of the 
overseer if they understood his words. 

The quantity of water required for a cubic yard of 
concrete will often vary considerably during the day. 
If the sand and stone are warm and dry, more water will 
be required than when they are cool and moist. The 
sand and stone from the interior of the pile will generally 
require less water than from the outside. This is par- 
ticularly the case in warm and dry weather. 

The writer in making concrete for the batteries at 
Portland Head has sten the quantity of water vary as 
much as from 10% to 20% during the course of a sum- 
mer day. Less was required in the morning and evening 
than in the middle of the day. It may be said that con- 
crete is more apt to be injured by being too dry than 
by being too wet. However, there is a tendency to run 
to the latter extreme. To reach a happy medium, is the 
object to be sought. It is not safe to determine the 
amount of water by rule and adhere to it all day long. 
The overseer should be a man of sense and should 
give personal attention to the concrete turned out by 
his men or machines, and change the amount of water 
as often as necessary. Reinforced concrete cannot al- 
ways be rammed, indeed it is only in rare cases that it 
can be. The deficiency in strength in those cases can 
generally be supplied by increasing the quantity of 
cement, but even that will not always compensate. 

The writer has, in laboratory experiments, seen a good 
Portland cement reduced 50% in tensile strength, when 
the amount of water used was not invexcess of what 
appeared to be necessary to give such plasticity to the 
mortar as would enable it to be pressed into the molds. 

The object of the foregoing remarks, is to call attention 
to what is believed to be a tendency on the part of en- 
gineers to use more water in their concrete than is 
necessary. 





Peter C. Hains, M. Am. Soc. C. E. 
Union Trust Bldg., Washington, D. C., Feb. 25, 1910. 





Bonding Plaster Coatings to Concrete Interior 
Walls and Ceilings. 


Sir: In your issue of March 3, 1910, p. 256, you print 
a letter from Mr. Fred H. Hall, Moscow, Idaho, in which 
he states that he, along with many others, has had some 
difficulty with interior plastering where it is applied 
directly against concrete. 

In your note following Mr. Hall's letter you state that 
ordinarily interior concrete walls and ceilings are nat 
covered with lime plaster. In this you are wrong. I 
visit jobs every day—many of them in fact—where both 
‘lime and hair’ mortar and “patent plaster’ are applied 
directly against concrete ceilings. 

Many of these ceilings are of course cinder concrete 
which, because of its more or less porous nature, makes 
a first-class key for plastering. I have also seen many 
jobs where concrete with broken stone aggregates has 
been employed for floor arches. There has been, with 
but one exception, no difficulty in plastering against such 


a surface, principally, because rough boards have } 

used for forms, the impression from which makes a ¢ 

key. The exception I speak of is the Monolith Buil, 

on 34th St., near Broadway, New York. On this job 

surface of the concrete was so smooth that it was n: 

sary to go over it with a compressed air tool in o; 
to make a key to hold the plaster. 

Very truly yours, 
H. A. Brocas, Manager New York Office, 
The Kelley Island Lime & Transport C 
1133 Broadway, New York, March 4, 1910. 


Notes and Queries. " 

J. F. B., Harrisburg, Pa., writes: 

Do any of your readers know of the ‘‘Dewey’’ decin 
system being used in a mechanical drawing room wh 
15,000 or more drawings have to be filed and index: 
What advantages has the system over the continu 
numbering system? How are the various sizes of dr 
ings and the pattern numbers taken care of? 








FRICTION IN THE DELIVERY PIPE LINES FR: 
A HYDRAULIC DREDGE.—In the note on page 261 
our last issue describing the progress in filling the Ga 
dam at Panama it was stated that the friction in 
pipe lines from the dredges was 2 to 2% ft. per 100 
of pipe. A correspondent of much experience in | 
draulic dredging questions this figure and states that 
ordinary hydraulic dredging work a friction loss of 2 | 
ft. per 1,000 ft. is an average figure. It may be thou; 
that a cipher had been accidentally omitted from 
item in the ‘‘Canal Record’’ which we copied. From 
tenor of the item, however, we judge that the frict 
must be as high as stated or the installation of 
relay pumps would not be necessary. 





In the article ‘‘Changing an Interurban Electric Ra 
way from Alternating to Direct-Current Operation’’ 
our issue of March 3, it is stated that the Baltimo: 
substation of the Washington, Baltimore & Annapo! 
Electric Ry. supplies current at 600 volts to the ove: 
head lines in Baltimore up to the junction with th 
tracks of the United Railways Co., in that city. Th 
voltage actually imposed is 1,200, the same as used o: 
the main line of the interurban road. The right to in 
crease the line voltage from 600 to 1,200 in Baltimor 
was obtained only a few months ago. The actua 
weight of the older single-phase cars, used before th 
change in operating system and as finally equipped bu: 
without passengers, was 59 tons instead of 54.5 tons 
as stated in the article mentioned and in the earlic: 
article on the old system. (Engineering News, 1908, Jan 
June, p. 195.) 





The Necessary Elements for Water-Works 
Valuation.” 
By JOHN W. ALVORD,; M. Am. Soc. C. E. 


The work of valuing the property and plant of pub! 
utility corporations in this country is coming, increa» 
ingly, to be of importance since the realization on tlie 
part of capitalists and the public that the courts are mor 
and more interpreting the relations of the public-utility 
company and the public as a quasi-partnership. It 
now a well-established rule that moneys devoted to th: 
use of the public in furnishing water, gas, electric ligh'! 
telephone service and transportation are to be different!y 
treated from capital devoted to a private enterprise und: 
free and unrestricted competition. It has been repeatedly 
pointed out by the courts, for instance, that the rates 
to public utility corporations must constitute a fair r 
turn upon the capital properly and usefully invested for 
the purpose of serving the public, if, at the same time, 
their decisions confirm to the municipality or the state 
the right to regulate such rates, as they do. It is obviou 
that it is intended and expected that inordinate profi'. 
in this field of activity are not to be permitted on th 
one hand, and as a corollary to this conclusion, it i 
necessary that moneys devoted by investors to publi 
purposes cannot be subjected to unreasonable losses. 

One of the most fruitful causes of confusion in con 
sidering the valuation of public utilities lies in the fac’ 
that most people fail to distinguish between properti« 
serving the public exclusively under a franchise grantin 
special privileges, in which there can be no real com 
petition, and a manufacturing plant that has no suc 
privileges, and that supplies the needs of the people i 
some line where private competition has free play, an 
in which the use of the public property, such as stree! 
and highways, does not enter. Light on this distinctio: 
is had by studies of the reasoning of such courts a 
have made examination into the valuation of public uti! 
ities for the past dozen years or so. This study ha 
resulted in the preliminary confirmation of methods an 
practice for the determination of the valuation of suc) 
properties, whether for the purchase of the plant by th 
city or predication of fair return upon capital invested. 

*A Paper read before the a San and Water 
Supply Association at Indiayapolis, Feb. , 1910. 


itary and Hydraulic Engineer, Hartford Bidg., Chi 
cago, Il, : 
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There are at least three and perhaps four oo of 
valuing a public utility property such as a water Plant, 
Jl of which the courts have held are proper under cer- 

. ances: 

on ee of reproducing the property and a 
ness at present cost, lessened by any depreciation which 
‘he original plant or business has suffered. 

(2) The method of ascertaining the actual past invest- 
ment from the books of account, in which case neither 
? preciation or appreciation are usually considered. 

(3) The method of determining the value by the mar- 
ket price of stocks and bonds when it is certain that 

» xetive and representative market can fairly be said 
oa method of valuing from the standpoint of a 
willing seller to a willing buyer, who, as a judicious 

vestor, judges the plant by a careful analysis of its 

ome, privileges, duties, and the future prospects of 
he city it serves, all without going greatly into cumber- 
me detail. 

rhe first method has been the one which the courts and 

raisers have most commonly used, and proceeds on 
theory of an imaginary duplication of the property 
prevailing prices for materials and labor. This 
hod necessarily involves, as a mental process, a re- 
reation, step by step, of what may be termed a ‘‘con- 
eptual starting plant,’’ that being gradually built up as 
mental picture by the aid of experience, loca] in- 
rmation, and trained imagination, will, as a process 
mind, eventually duplicate in its final form and de- 

\il the existing or going plant. 

It will be obvious from this definition that, while this 
method at first glance apparently has the charm of sim- 

‘ity, it is to be doubted if this seeming simplicity 
! ally exists in practice. The method logically requires 
many refinements, some of which are quite complex. 
The second method of valuation of a property before 
mentioned—that of past cost—is often impossible of ful- 
filiment by reason of lack of carefully kept accounts 
from the beginning of the enterprise. Where these ex- 

_ and where it is known that they have been carefully 
kept, they form an adequate basis upon which to predi- 
cate values, for it is obvious that nothing can be more 
fair, either in the fixing of rates or the transfer of a 

roperty, than consideration of the actual cash invest- 

it in that property from-the beginning of its history, 
specially when it is known that it has been honestly 
ind wisely made, Few companies, however, are able 

o produce such data. Changes in ownership, careless- 
ness in accounting, and other uncertainties, usually ren- 
der it impossible to give a connected financial history of 
he plant, however desirable it might be to do so. 

The third method of determining values before men- 
tioned—that of proceeding upon the market price of 
stocks and bonds when an active and representative mar- 

ket can fairly and certainly be said to exist—is one 
which is obviously rarely possible in the consideration 
of public utilities. For water-works securities, at least, 

active and representative markets have not existed for 
many years. This class of securities has been largely 

n disfavor with the general investing public, due to 
the over-sanguine prospectuses of the original promoters, 
the disappointments in realization of reasonable profits, 
often to the hostility of the public, and the entire neglect 
on the part of the investor, or promoter, to realize the 
importance and significance of depreciation, or to provide 
therefor in any way. I do not know in recent years of 
any case where there could be said to have existed a 
fair market value of the stocks and bonds of a private 
water-works company which gave any reasonable indi- 
cation of the value of the property. The fact of the 
matter is that the owners and investors themselves 
usually have little idea as to what is the true value of 
the investment which they are handling, except perhaps 
in a general way upon a basis of past cost or available 
net revenues, 

This brings us to the fourth method which I have 
mentioned, which, while valuable in all ordinary busi- 
ness intercourse for the purchase of competitive prop- 
erties, does not afford that satisfactory and definite con- 
clusion when dealing with public utilities which is desira- 
ble, for the reason that with the regulation of rates 
by the municipality or state there is afforded the com- 
pany no opportunity to make good in the future the 
deficiencies or misfortunes of the past. This fourth 
method, however, in some cases is a desirable method 
to investigate, in connection with the first method as 
a sort of a review or check, for it sometimes gives us an 
insight into the question of rates in a way that is il- 
luminating and convincing. 

Having, therefore, outlined briefly these four methods 
of valuing properties of this character, and knowing 
that probably nine-tenths of the time, either through 
the influence of the courts, the owners or the public, we 
are obliged to fall back upon the method of valuation by 
reproduction, it may be desirable to note the necessary 
elements to be considered in the method of reproduc- 
tion. First and foremost, it is obviously necessary to 
Prepare a statement of the physical property in such 
manner that the estimator can re-create it in his imagi- 
nation in a practical and humanly possible manner. 
Such a statement is usually called an inventory, a name 


which is rather of a misnomer, for a proper statement 
of this kind, far from being an inventory of the char 
acter that such a name would usually imply, is much 

more. Inventories (so-called) are generally lists of 
physical property, such as tools or stock and no more, 
but the inventory of which we here speak is in the na 
ture of a general plan and specification, and yet even 
more than this, for it is a definition of all of the known 
facts with reference to a property, its history, the diffi- 
culties which it has surmounted, the structures which 
have had to be temporarily erected and destroyed in or 
der to bring it to its completed shape. All these things 
must be fully outlined in such a way that the estimator 
can retrace as an unfolded panorama in his mind, step 
by step, each stage in the progress of the plant and its 
progress from the original concept in the mind of the 
projector, through the preliminary production of plans, 
the expenditure of capital for promotion, the time neces 
sary for construction, the orderly introduction into his 
outline of each structure in the place and time when it 
would naturally be begun and finished, up to the final 
completion and placing into operation of the finished 
works and obtaining the necessary business or income 
therefor. 

Such a statement, while called an inventory, is obvi- 
ously a specialized compilation of the most important 
character, and should be best prepared by those familiar 
with its purpose and intent. Once prepared, it becomes 
extremely valuable to a company because of the large 
amount of information which it will afford both as to 
the present condition, general arrangement, and detailed 
dimensions of all underground construction, as well as 
its past history including the difficulties under which 
the structure was put into shape for useful service. It 
desirably includes photographs not only of present con- 
struction but also of past or original construction; tables 
showing growth, with particular attention to the age 
and general condition of each part; plates showing the 
character of the soil, and the special difficulties of con- 
struction in the locality; tabulated statements of ac- 
count, variety, weights, quantities, or other units to be 
computed upon; brief history of the original difficulties 
such as treacherous foundations, wet soils, and other 
unusual conditions; full mention of all structures and 
plant appliances, which were necessarily in the original 
construction but which may have disappeared when 
their useful purpose was ended; brief account of the 
structures or machines which have depreciated by chang- 
ing conditions and the reasons therefor; also special in- 
formation tending to show the possible future life of the 
different parts or structures, and any information that 
will throw light upon the appreciation or depreciation 
of the property by reason of the fact that its present 
reproduction will be more or less costly than the original 
reproduction would have been. These are only hints as 
to the variety of information which is to be contained in 
a statement of this kind as against what is commonly 
designated as an inventory merely. 

With such an inventory or statement in hand, it is 
next desirable to engage an estimator who has the fol- 
lowing requirements: 

(1) Broad experience in the construction or observa- 
tion of water-works of all classes in various localities, 
large or small; also experience in the operation of water- 
works properties. 

2) It is desirable that an estimator should bave what 

is known as the proper frame of mind; that is to say, 
experience with all of the various points of view which 
are thrust semetimes so unceremoniously upon men 
charged with this kind of responsibility. He should de- 
sirably have served cities as well as water companies, if 
not in equal number, at least sufficiently often on op- 
posite sides so that he can appreciate all points of view 
that come with the problem. Without this experience 
he can hardly hope to be able to preserve that balance 
and equanimity of mind which is so necessary to fair- 
ness. 
(3) He should possess a considerable and vivid imagi- 
nation, trained though it may have been into practical 
channels by reason of long experience. The great temp- 
tation of the inexperienced estimator in reproducing 
plants and properties is to ‘‘short-cut’’; that is to say, 
having before him the completed works, and efficient 
hind-sight only as to the apparent ease with which it 
was put into place, he is obviously tempted to rub a 
sort of an ‘‘Aladdin'’s lamp’’ in his mind, and lo the 
works are completed at not only a very minimum of 
cost, but sometimes an impossibly low figure. The frame 
of mind which an estimator should have when he at- 
tacks the problem is that he, himself, is charged with 
the responsibility of completing a works like this, and 
that his reputation is at stake in making a preliminary 
budget which shall fairly and accurately cover the cost 
of the plant, with all its contingencies in the future. No 
other frame of mind than this will produce honest, satis- 
factory or just results. 

Appraisal boards charged with the duty of determining 
the value of plants, either for rate-making or sale, are 
customarily composed in a bi-partisan manner; that is 
to say, franchises usually provide that the city shall 
choose one member, the company another, and they two, 
in turn, choose the third member of the board. There is 





probably no more vicious and im; r method St 

lecting appraisers that could be devised The very a 

titude of mind which is induced by such an arrange 

ment is that of a partisan o the part of at least two 
of the members of such a board Only trained and 
experienced men of considerable haracter can success 
fully overcome the unfortunate temptation of such a po 
sition and throw off from themselves the idea that they 
are there to represent a client Where this method of 
selection is pursued, the estimator falls easily and natu 
rally into the vicious attitude of looking at the problem 
from a one-sided standpoint in the unhappy desire of 
better serving those who appointed him The resul 
often is that the two estimators appointed as repre 


sentatives generally fall apart little by little, and, as 
the work proceeds, the breach grows wider. Meanwhil 
the third appraiser, or the umpire as he unfortunately 
becomes, is obliged to settle differences between then 
or to harmonize them in a manner that satisfies neithe: 
the problem nor the remainder of the board and eventu 
ally he becomes himself a sort of sole appraiser upor 
whom the responsibility devolves, under the 0 H 

fortunate and uncomfortable circumstances, o ettling 
the final value. By the time the valuation is completed 


feeling often reaches such a point that no calm, dispas 
sionate review of the whole valuation is possible, and th« 
appraisers part with the feeling that they never wan 


to enter into another appraisement of the same chara 


ter. 

Now this whole attitude would be easily changed if 
franchises could only contain a clause that such boards 
are to be selected and appointed in such a way that no 


one member of them shallbe considered, or shall be the 


representative cf the interests either of the city or of the 


company. This can\be accomplished in a number of 
ways, either by represtniatives of the city and the com 
pany meeting and canvassing the names proposed, or 
appointing representatives to do so in such a manner tha 
the appraisers selected are entirely unaware and ever 


indifferent as to whose influence placed upon them their 
responsibilities. When properly appointed 
such a board produces harmonious study, 
discussion of each mooted point, 


in this way 
disinterested 
and the results are 
reached in less time without friction and with greater 
fairness. A dispassionate review of the whole work upon 
its completion is possible, and the entire energies of the 
board are concentrated upon the real subject in hand 
rather than upon the unhappy necessity of watching to 
see that individually they are not perhaps influenced by 
some bias originating usually in the minds of the clients 
or their attorneys whose interests are at 
neers are not naturally partisans. Their profession tends 
to develop the open mind, and it is unfortunate to find 
them ever obliged to accept positions of partisanship, for 
they are not naturally adept at the practical 

A carefully prepared inventory and statement of a 
water-works property (whether municipally or privately 
owned) and a valuation thereon is of great service in 
many ways. In the ordinary conduct of such a prop 
erty, it is essential to have the officers and employees 
of the plant have a complete knowledge of the works 
under their charge, as well as its past history and pres 
ent condition. Such knowledge affords a starting point 
for improvements, changes, or 
so continually necessary in any growing water-works 
serving a prosperous city The value 
property is sometimes a surprise to the owners, and 
almost always an unknown quantity to any municipality 
It affords a basis for bonding (where Privately owned) 
or for writing off properly and equitably depreciation 
either when publicly or privately owned. Carried for 
ward from year to year by correctly audited additions 
the capital account, | it becomes unnecessary to make 
further valuations in the near future, as such values 
become increasingly useful as a basis for sale, for com 
puting fair return, or for observing the ordinary oper 
ation of the plant, or various rating matters. Private 
companies everywhere are appreciating these conditions 
municipalities in general have not yet fully awakened to 
them. It is believed that in a few years’ no well-con 
ducted private company will be without 
inventory and valuation, and that municipalities will, 
before that time, begin to wake up to the fact that they 
too, have no knowledge as to the real value of the 
property which they are operating, the proper amount 
to write off for its depreciation, or any scientific basis 
upon which to predicate their rates. ; 


stake Engi 


alterations, which are 


of a plant and 


its complete 





RAILWAY TRAINS IN CANADA are limited, by what 
is known as the Lancaster Law, to a speed of ten miles 
an hour over grade crossings in towns or villages, or 
grade crossings- where any accident has occurred during 
the previous year. The law is objected to by the railway 
companies on the ground that during night hours, when 
city streets are deserted, a considerably higher speed 
than ten miles an hcur may be run without danger in 
passing through towns of moderate size. The law also 
compels slow-downs for a year at country grade ‘cross 
ings where an accident has occurred, even though the 
accident may have been entirely due to the negligence 
of the traveler on the highway. 
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A New Subway Line for New York City; 
Its History. 


As noted in our last issue, New York City will 
soon begin the construction of an extensive new 
rapid-transit subway system. This much-needed 
forward step must be credited to the fol- 
lowing two causes: First, the new city admin- 
istration which came into office at the begin- 
ning of the current year is actively interested in 
bettering transit facilities, whereas during the 
preceding administration little or nothing was 
done and at times even obstructive tactics were 
used, Second, the Courts decided, a few months 
ago, that the city has still a sufficient mar- 
gin of borrowing power for a large expenditure 
on new subways. The city officials believe that, 
with economical management of city affairs, they 
can afford to appropriate 20 to 25 millions of 
dollars per year for five or six years to come, 
the period required for completing the work. 

ROUTE.—The route of the new subway was 
described in our last issue, and is shown on the 
map herewith. It comprises a main trunk north 
and south through Manhattan borough on Lex- 
ington Ave. and Irving Place from the Harlem 
River to Tenth St. and on Broadway, Vesey and 
Church Sts. from Tenth St. to the Battery; two 
branches in Bronx borough, one northeast via 
138th St., Southern Boulevard and Westchester 
Ave. to Pelham Bay Park, the other northerly 
via River Ave. and Jerome Ave..to Woodlawn 
Road, connecting with the Manhattan trunk by 
a tunnel under the Harlem River; a Manhattan- 
Brooklyn line extending from the North River 
via Canal St. across the East River on the Man- 
hattan Bridge to connect with the Fourth Avenue 
Subway in Brooklyn now being built, which 
thus becomes an integral part of the larger sys- 
tem; two branches southerly from the Fourth 
Ave. line extending south to Fort Hamilton and 
southeast to Coney Island; and a loop feeder 
line in Brooklyn through Lafayette Ave. and 
Broadway, connecting with the Fourth Ave. line 
at one end,'and at the other crossing the Wil- 
liamsburgh Bridge and entering the Center 
Street Loop subway in Manhattan, which is thus 
also incorporated in the system. 

PRECEDING SUBWAYS IN NEW YORK.— 
This is the first important subway enterprise 
undertaken by New York City since the first 
(Elm Street) subway was begun, a little over ten 
years ago. The Brooklyn Extension of the Elm 
St. subway via the Battery Tunnels was 
really a part of the original plan, merely de- 
layed a few years for convenience. On the 
other hand, the two short sections of subway 
since built, the Center Street Loop and the 
Fourth Avenue (Brooklyn) subway, were under- 
taken because they would be central strategic 
elements of future subway systems and would 
give the city a great tactical advantage in any 
future contingency of legislation or financing 
where the city might come into opposition to 
private franchise-seeking interests. 

The history of the new project is quite in- 
volved. While much briefer and less complex 
than the history of the first subway line (de- 
tailed in our issues of Jan. 30 and Feb. 6, 
1902), it is sufficiently interesting to be worth 
recording hefe, and it exhibits strikingly the 
vicissitudes and delays that may beset import- 
ant municipal undertakings. 


History of Triborough Line. 

PLANNING A SUBWAY NETWORK.—The 
Rapid Transit Commission, after completing the 
Elm Street subway in 1904, began work in 1905 
and 1906 on the task of laying out many new 
subway routes, enough for the needs of 30 or 
50 years to come. Taking a map of the city, 
they drew in a subway route on nearly every 
available street in Manhattan, and the main 
thoroughfares of Bronx and Brooklyn boroughs. 
Most of these lines were well chosen. In our 
issue of Dec. 27, 1906, p. 681, will be found a 
map showing about half of the projected routes. 

At. that time the public had become enthu- 
siastic over the success of the Elm Street sub- 
way, and clamored ‘or further subway construc- 
tion. The Elm Street subway before its con- 


struction had found little favor with capitalists, 
and bidders for building and operating it had 
been very scarce. In 1905 the state of affairs 
was different, and several offers to bid on new 
routes were made. There were good prospects 
for early construction, and the Board of Esti- 
mate therefore selected seven of the projected 
routes as the ones to be taken up first. 
LEXINGTON AVE. LINE.—The most popular 
lines among the new projects were two: the 
Broadway-Lexington Avenue route in Manhat- 
tan extending north to south via Lexington Ave., 
42d St. and Broadway; and the Fourth Avenue 
route in Brooklyn, composed of several of the 
sections of routes laid out by the Commission, 





































“a N 
‘| 4+ \ : 
\ 3 : = Pfosp,, 
= 3 F Sou"” 
= oy \O > 
HAS z RS 
a. = vw 
Pi Fe © Be vsottsr 
«| ay* ze 4; < , 
+1 § zo I ior Y 
3 §= 5 at des A 
wd 4S ee? AX eZ 
« >< 4 5 
Ss A< 36 FY ks a 
R= >? S apy 
> Mati = ‘ VE 
~ NS 7 See" 8 hey 
°K = j 
Lae he ee Ar } a 
Me os al 
; ie ae tie 
Ed YI AY 
I : a’ Us 
|: p 
i Red S 
2 ; on 
ry) | oF 7 
° |i of & 
oO cy 
i) xk > 
° oo oro 
nH \ | ri 
© i o 
Q ze weg, cr 
> < 
=x \= St 
i aspera Broadw, 
4 O 
25 = 
a ee z 
a tos 
ulton » 
H 
to ~~ 
‘> 
4 
' & 
fc 
* e 
fe ° 
io 
thes ° 
UPPER h.t9ths, 
i & 
BAY j 
rf > 
{| i¢ 
{ % 
it th 
\\ 43 
On Mauer UN Tats 
—wmne Elm St. Subway 3 oe 
Sateen Vi Voy 
Center S?. Loop) 
asnaseatepes {Stage det New Tri 
mgton A \ 
eae ape A » SS 
ww Viaduct | Williamsburg and Loop Line.) pr eane 
BAP Lecettte EAB, RES 
Miles. ENG News 








Map of New York City, Showing Route of New 
Triborough Subway. 


which would extend from Manhattan by way of 
one oi the East River bridges into Brooklyn, 
with possible extension to Coney Island and pos- 
sible later connection by tunnel under the Nar- 
rows to Staten Island. 

NO BIDS.—Prompt action was taken to for- 
ward the larger one of these two projects, 
namely, the Lexington Avenue route. By the 
end of 1906 the plans for this route were ready 
for bids. But in April, 1907, when bids were to 
be opened, no bids had been received. 

This surprising result was due in part to un- 
favorable legislation and in part to financial in- 
trigues. 

(1) The State law under which the original 
subway contract had been let was changed while 





the new projects were under consideration; 1 
more rigid provisions to protect the public 
terest were established, franchises for opera 
were limited to 20 years, etc. The ri 
was that the eagerness of capital to seek | 
itable subway operating leases was at onc: 
minished nearly to the zero point. This w. 
have been of minor importance except for 
fact that the city’s remaining borrowing 
pacity (within the legal limit of 10% of 
assessed valuation) was very low. Years 
riotous living by the city government had p 
up the bonded indebtedness to a point where 
city would have to look to private capital for 
large sums needed to build a new subway. 
the time the law was again changed and m 
less restrictive, other obstacles had intervene 
hold up subway construction. 

(2) While for a short time there was riv: 
between different sets of capitalists to gain « 
trol of new subway routes, this was killed 
consolidation of interests. The Interboro 
Rapid Transit Co., which had the operat 
franchise of the subway and also leased 
Manhattan elevated railways, was opposed by 
surface-railway interests, the capitalists 
controlled the Metropolitan Street Railway < 
bine, and the latter publicly offered to bid 
a subway route as soon as a route should be 
for bidding. But before this event could oc 
the rival interests combined in the formation 
the Interborough-Metropolitan merger, and 
threatened competition was put to sleep. 

Combined with the latter factor was the 
position of the Interborough company to 
route selected by the Rapid Transit Commiss 
The company wanted to extend the subway s 
tem by building such east side and west s 
sections as would, with the Elm St. subw 
enable it to establish two complete and in 


pendent lines, one on each side of Manhattin 
The company was the more firm in this attitud: 


because of the new law, which rendered the « 
terprise less attractive as an investment; 
result was that the company refused to bid. 
The Lexington Ave. route remained dead fr 
that time until recent months. 
CONTRACTS FOR FOURTH AVE. LINE 
For a time the city authorities held to the »b 


lief that the city could not spare the money to 


build any useful part of the network of subw 
routes projected. 


cluded that something must be done, and ther 


fore authorized a call for bids on a short s 


Later, however, they con- 


tion, namely, part of the Fourth Avenue lin 


lying in Brooklyn extending southerly f: 
the Manhattan Bridge about two mi 
The Rapid Transit Commission definitely 
solved to call for bids for construction of t 


section, only a few weeks before the Commis 
sion was put out of office and superseded by the 


newly established Public Service Commiss 
(July, 1907). 


again delayed by various incidents for ten mon‘) 


longer. 


Commission received bids on detailed pla: 


worked Out by the Commission’s engineers, 
awarded contracts. The idea at this time 


to take up more extensive subway work, pr! 


ably the Lexington Ave. route first of all, as s 
as the Fourth Avenue work was started. 


DISSENSIONS AMONG CITY AUTHO!:'- 


TIBS.—A characteristic of the state of affa 
during the next two years was a marked lack 
harmony between the Board of Estimate 
the new Public Service Commission. At ti) 
this was evidenced in disagreements and ¢ 
putes, at other times merely in inactivity. T 
condition is responsible in large part for 
fact that the Fourth Avenue subway was 
layed for two years and further work for nea 
three. S 

THE DEBT-LIMIT DISPUTE.—The Fou: 
Avenue subway having already been delayed 
various trifles from July, 1907, to May, 1908, 
was held up 18 months lenger by a curious d 


pute originating amotig the city officials. T 


city’s margin of bonding was conceded to be 
excess of 15 or 16 million dollars, the appro 
mate cost of the Fourth Ave. line; but one pa! 


Finally in May, 1908, the Public Service 


Bids for building this section, 
known as the Fourth Avenue subway, wire 


tA 
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claimed that this margin would be consumed by 
more direct needs than subway work. There be- 
ing a legal doubt as to what bonds of the city 
should be included in the debt computation, the 
matter was taken to court, and first of all an 
injunction against the Board of Estimate was 
asked for and obtained, prohibiting it from 
sanctioning the contracts until decision should 
be rendered. The litigation lasted until October, 
1909, and no subway work was done in the mean- 
time. 

A favorable decision on the debt-limit question 
left the city free to go ahead with the Fourth 
Avenue work. Just before the 1909 election, 
which brought a new party into power, the Board 
of Estimate approved the contracts awarded 
nearly two years before. The bidders took up 
the contracts in spite of the lapse of time, and 
by December, 1908, work was started along the 
whole length of the Fourth Avenue section. 

The judicial investigation had shown, more- 
over, that the city had a bond-issue margin 
which would suffice for much more subway work 
than merely that on Fourth Avenue. During the 
five years since the first subway was opened to 
traffic, the inadequacy of the latter to handle 
the growing transit needs was evident more and 
more strongly, since the conditions of crowding 
in the subway have for two years past sur- 
passed the notorious crowding which prevailed 
at the Brooklyn Bridge terminal before the Bat- 
tery Tunnel was opened. For these reasons it 
was clear, immediately after the court decision, 
that the construction of a new north-south sub- 
way in Manhattan should be undertaken at once. 

LAST LEGAL DELAY REMOVED.—Even 
prior to this it would have been possible to pro- 
ceed with the Lexington Ave. or another route, 
by enlisting private capital: The State legisla- 
ture in 1908 changed the restrictive law which 
nited the life of future subway operating con- 
tracts, and established new provisions under 
which bidders would be sure of a safe invest- 
ment. Early in 1909, then, the Lexington Ave. 
route could have been opened for bids, had it 
not been for a piece of early negligence in ob- 
tajning property-owners’ consents. The original 
plan for the route showed a single-level sub- 
way, and apparently the original consents were 
obtained on this basis. Late in 1906 the plans 
were changed to make the subway double-deck 
for part of its length in Manhattan, Lexington 
Ave. and Broadway being narrow, and the 
surface grade of Lexington Ave. being so un- 
dulating that adherence to a surface grade (as 
necessary for the “local” tracks) would have been 
seriously hampering to operation on the “ex- 
press” tracks. This change of design required 
a new reference to the courts to validate it, but 
such was not made until the middle of 1909. It 
appears that even the unsuccessful 1907 call 
for bids was made under the mistaken appre- 
hension that the original validation held for 
double-deck construction. 

The final decision of the courts validating the 
double-deck subway was rendered about a month 
ago, leaving the city authorities free to proceed. 
The debt-limit decision having been handed 
down only a few months before, all external 
obstacles to municipal construction are removed. 

MUNICIPAL HARMONY.—The new city ad- 
ministration which came into office with the cur- 
rent year has recognized the imperative need for 
transit improvements, and has worked in har- 
mony with the Public Service Commission in 
forwarding plans for new subway work. The 
outcome of their deliberations was the conclu- 
sion that construction contracts could be so 
drawn as to bind the city only for one year’s ex- 
penditure at a time, which expedient will avoid 
burdening the city at the start with the full cost 
of the line. They decided also that both con- 
struction and combined construction and oper- 
ation bids should be called for. 

Between 1907 and 1910 the Public Service Com- 
mission had made close study of the routes pro- 
jected in 1905 and 1906. These routes were more 
than simply lines on a map. A necessary legal 
preliminary to calling for bids is obtaining the 
consents of a majority of the owners of abutting 
property, or, if such cannot be obtained, ob« 
taining a certificate of authorization from the 


Appellate Court. Such validation had been so- 
licited and obtained by the Rapid Transit Com- 
mission for most of the routes it laid out, and 
the Public Service Commission therefore was 
free to take them up whenever it desired, pro- 


‘ vided only the Board of Estimate appropriated 


the money for construction. 

THE INDETERMINATE FRANCHISE LAW. 
—The restrictive law regarding contracts for 
construction and operation was not changed until 
1909. The most interesting provision of the new 
law is that which allows indeterminate fran- 
chises. Under such a franchise the operating 
company either equips or both builds and equips 
the line with its own money, and then remains 
in control of operation until its net earnings 
have repaid its entire investment with interest 
and suitable dividend, after which the property 
and the operating rights revert to the city; ex- 
cept that the city is privileged to buy the prop- 
erty and franchise at any time after ten years 
from completion. This law makes a subway en 
terprise a safe investment for the contractor, 
provided only it will have enough traffic to earn 
a dividend. 

The central routes in New York City under 
present conditions are all of them capable of 
securing sufficient traffic. Outlying lines would 
be more precarious enterprises, at least for some 
years, or until they could develop their neigh- 
boring districts sufficiently to yield a paying 
traffic. 

In the case of a through line such as the one 
now projected, the central portions are certain 
to obtain traffic enough to pay their cost, while 
the outlying parts are less attractive. For the 
development of the city it is necessary, how- 
ever, that lines be built into districts which do 
not at first promise a heavy traffic, and on this 
account municipal construction is preferable or 
even necessary on certain routes. 

ASSESSMENT ON PROPERTY.—A further 
provision of the new law is specially adapted to 
this condition. Where a line is unattractive to 
private capital and not important enough for the 
city .at large to undertake, it may yet be so 
valuable to the outlying districts which it serves 
as to make the property-owners there willing to 
pay for part of the cost. The latter is permitted 
by the new law. On application of enough in- 
terested property-owners, the line may be built 
and part of its cost assessed on the property 
benefited. 

This provision has not yet been actually used, 
and it is not intended to use it in building the 
lines now proposed. But if the Brooklyn Loop 
line is extended eastward, as is demanded by 
East Brooklyn residents, the extension would 
probably be built under the assessment-aid pro- 
vision. 

PLANNING A TRIBOROUGH SYSTEM.— 
Under these conditions the Commission has se- 
lected and recombined, from the routes laid out 
in 1905-06, such routes and parts of routes as 
seemed best adapted to furnish a comprehensive 
rapid-transit system reaching the maximum 
transit needs at most economical outlay. Some 
eight or nine of the validated routes were uti- 
lized, in. whole or in part, to make up the Tri- 
borough line now recommended. 

Many detail modifications from the original 
alinement have been made, some to suit the gen- 
eral purpose of planning an efficient system, some 
because of objections on the part of private in- 
terests. Thus, the original course of the Broad- 
way-Lexington Ave. line (as shown on our map 
Dec. 27, 1906) was changed to turn from Broad- 
way at Tenth Street into Lexington Ave. via 
private property and Irving Place, partly to avoid 
an unnecessary detour to the west, but also be- 
cause of strong objection by property owners on 
Broadway. On the new alinement, however, it 
passed under or close to part of Grace Church, 

and- complaint was promptly made that this 
edifice would be endangered. A further slight 
modification of alinement was necessary to meet 
this objection. Validation of these changes, ob- 


tained from the courts in January, 1909, com- 
pleted the validation of the entire route except 
for the matter of double-deck subway construc- 
tion on the major part of the Manhattan line as 
already noted. 


CENTER ST. LOOP SUBWAY.—In the above 
sketch subway matters in New York City since 
1%4, no mention has been made of the Center 
Street Loop subway, extending from the City 
Hall, at the Manhattan end of the Brooklyn 
Bridge, north through Center and Delancey Sts 
to a connection with the Williamsburgh Bridge 
This was planned by the Rapid Transit Cou 
mission in 1905 as part of a loop over the Wil- 
liamsburgh and Brooklyn Bridges, with an ex 
tension running out Broadway (Brooklyn) and 
another in Lafayette Ave. (Brooklyn). The Man 
hattan main trunk of this loop was the only part 
put under contract, about the middle of 1907 

This section by itself had no promise as a ust 
ful rapid-transit line, and though it is now sub 
stantially completed there is no prospect of 
putting it to use for some years to come The 
Brooklyn Rapid Transit Co., operating surfac« 
und elevated lines in Brooklyn and crossing the 
Williamsburgh Bridge, was the only company 
that could establish a useful traffic through the 
Center St. Loop as built. But this company has 
declined to undertake running its Williamsburgh 
Bridge lines into the Loop subway. The present 
conditions will be unchanged until the Brooklyn 
part of the present Triborough project gives an 
effective transit line through the Loop, via the 
Lafayette Ave. and Broadway line in Brooklyn 

PRIVATE OR PUBLIC CAPITAL.—The city 


administration having decided that it can spare 
the capital to construct the entire line, it will 
invite bids for construction on public money for 
all parts of the Triborough system If these bids 
are accepted, separate contracts fur operation 


would be entered into. However, as the system 
is one which promises profitable operation with 
a high degree of certainty, there is a strong 
probability that private capital will offer to un 


dertake construction in order to secure the oper 
ating contract. Therefore bids on combined 
construction, equipment and operation will als 


be invited. 

In this connection the division ef the system 
into three separate parts—the Bronx-Manhattan 
line, the Canal St. and Fourth Ave. line to Fort 
Hamilton and Coney Island, and the Brooklyn 
Loop line including the Center St. Loop subway 
is very important. The three parts are essentially 
independent traffic routes, and may be so oper 
ated. But they can also be connected at their 
intersections by track connections, enabling 
through routing of trains, thus probably requir 
ing that the whole operation be in the hands of 
one company. In order that the city may obtain 
the best advantage, it should permit operating 
bids to be submitted on each of the three se 
tions separately, and also on combinations of the 
three sections. The present understanding is 
that this will be done, and that in the event of 
one bidder securing the contract for operating the 
whole system, track connection of the three sec- 
tions will be specified. 





STREET RAILWAY FREIGHT TRAFFIC.—The Mon- 
treal, Que., “‘Gazette’’ of Feb. 23 states that the Mon 
treal Street Ry. Co. has announced the conditions which 
would be acceptable for the privilege of hauling freight 
about different parts of the city as desired by loca! 
merchants. Cars for the proposed freight service are not 
to run to exceed a speed of 12 mi. per hr. and in such a 
way as not to hinder the passenger traffic and not be- 
tween the hours of 5 and 7 p. m. The company desires 
to have freight lines on such streets as the City Surveyor 
may indicate as suitable. The company proposes to use 
its buildings and yards for freight service. Al! cars are 
to be loaded and unloaded on the company’s property or 
on the property of any individual or corporation having 
an agreement to that effect. It ig proposed that, when 
the city shall determine to pave any street on which the 
company has tracks for freight haulage only, then the 
company shall pave, immediately and at its own expense 
with granite blocks or with other approved materials, 
the track space and 18 ins. on each side. The company 
proposes to sprinkle the streets, over which freight lines 
pass, three times a day with water given by the city 
The snow will be removed from curb to curb along 
streets where a freight service only is maintained. *- The 
sum of 5% of the gross freight earnings, above $100,000 
will be paid to the city. 

The whole question now lies with the Board of Contro! 
which in due time will complete its examination and 
report to the city council. 
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Failure of a Wooden Roof from a Defective 
Splice. 

By ARTHUR E. WINSLOW,® Assoc. M. Am. Soc. C. B. 
The large granite shed of the firm of J. L. 
Burns & Co., situated at Northfield, Vt., sud- 
denly collapsed on Feb. 26, 1910, just as the 
employees were going to work after a long 
lockout which had been settled the previous 
Saturday. Only two men were seriously hurt, 


~ Bottom Chord Splice here 


Fig. 1. Wooden Truss of Roof which Collapsed at 
Northfield, Vt. 


and it is expected they will recover. The loss 
is estimated to be between $10,000 and $15,000. 

The shed had a floor space 256 x 50 ft., and 
was covered with a roof supported by trusses of 
+O ft. span c. to c. of end bearings, spaced 16 
ft. apart on centers, of the type shown in Fig. 
1. The rise of the trusses was 8 ft. 

The excessive snow load, which at the time of 
failure I have estimated to be 50 lbs. per sq. ft., 
and the vibrations caused by the traveling crane 
were the probable cause of the collapse. Fail- 
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Fig. 2. Splice at Center of Bottom-Chord Timber. 


ure doubtless took place in the bottom chord at 
the splice. ; 

Fig. 2 is a detail of the splice, and shows a 
faulty design for the loads which were probably 
placed upon it. 

The building was designed and constructed by 
an old bridge foreman without knowledge of 
stresses in structures. 





Reports on Specifications for Paving. 


At the convention of city engineers and munici- 
pal officials, held in Chicago, Feb. 21 to 26, com- 
mittees submitted drafts of specifications for pav- 
ing, including materials and methods. These 
were adopted, but are not to be considered as 
standard, for the reason that they were pre- 
pared necessarily in a short time and without 
opportunity of thorough consideration by the 
committees or discussion by the convention. They 
are of sufficient interest and importance, how- 
ever, to warrant us in presenting fairly complete 
abstracts of the specifications. 


Report on Specifications for Macadam Paving 


As macadam is one of the lowest classes of pavement 
and one of the most cheaply constructed, the general 
tendency seems to have been to pass over the specifi- 
eations for its construction hurriedly. On the part of 
many engineers and city officials not nearly enough at- 
tention has been paid to details, but, the successful 
use of crushed rock as a paving material depends al- 
together on this same attention to detail. 

While in the construction of any class or type of 
paving, local conditions of weather and traffic largely 
govern, it is in the construction of macadam pave- 
menis that the engineer must give greatest weight to 
surrounding circumstances. The kind and condition 
of the soll, the charatter and quality of the stone, the 
class and volume of traffic, must all be closely scrutin- 
ized and carefully considered in the preparation of 
specifications if first-class macadam construction is to 
result. In some localities a telford fcundation is better 
and in others the macadam is considered superior. The 
committee has prepared specifications covering both 
forms. 

A modern macadam pavement can hardly be con- 


*Professor of Civil Engineering, Norwich University, 
Northfield, Vt. 


sidered finished until it has been given some binding 
treatment, and the specification has been prepared 
with a view to an ultimate treatment with some bitumin- 
cus compound, We have considered treatment by pene- 
tration only. however, as other methods would more 
properly come before the committee on asphalt and 
bituminous macadam. 

In the limited time available it has been impossible to 
go fully into the merits of the various tars and bitu- 
mens. We have endeavored to indicate a method of 
application which would generally be attended with suc- 
cessful results. However, in the use of these materials 
it is recommended that the engineers consult with the 
manufacturers and so amend this specification that 
it will comply with their requirements. It is further 
recommended that careful consideration be given the 
physical and chemical requirements of the bituminous 
treatment and that it be specified by such require- 
ments rather than by trade name. 

SUBGRADE.—The portion of the roadway indicated 
shall be excavated from the present surface thereof to 
a subgrade which, when properly prepared, shall be 14 
ins. (for telford foundation), or 12 ins. (for macadam 
foundation), below and parallel with the surface of the 
completed pavement. Said completed surface shall con- 
form to the general cross-section of the street as indi- 
eated and shall be thoroughly cleaned, all stumps, 
roots and sod or other vegetable matter being removed. 
The subgrade shall be rolled with a steam road roller 
weighing 10 tons, so the surface shall be exactly par- 
allel with the proposed finished surface. All soft or 
spongy places shall be excavated and refilled solidly 
with gravel, broken stone or approved earth before the 
completion of the rolling. If, by reason of steep grades, 
or other circumstances, it is deemed impracticable tc 
use the steam road roller the contractors will be per- 
mitted to use an approved horse-roller upon application 
to and with the consent of the proper authority. 

TELFORD FOUNDATION.—Upon the subgrade thus 
prepared, there shall be placed a foundation of clean, 
hard, sound stone, broken into sizes which shall come 
within the following dimensions: 4 to 8 ins. wide, 8 to 
14 ins. long, and not less than 8-ins deep. The stone 
shall be placed by hand vertically upon the broad edge 
and lengthwise across the roadway, so as to form a 
close, firm foundation from gutter to gutter. The pro- 
jection of the stones above and below a surface 8-ins. 
above the subgrade shall be broken off with napping 
hammers and the pieces so broken off (together with 
other stones of suitable size and shape) shall be used 
as wedges to firmly fix the stone of the foundation in 
proper position, so that its top surface will be parallel 
to the subgrade cf the roadway and 8-ins. above it. 

Upon the roadway thus prepared there shall be spread 
a layer of good clean earth, preferably clayey loam, 
not to exceed 1-in. thick. The foundation shall then 
be thoroughly rolled with a steam road roller weighing 
not less than 10 tons. In places where rolling is im- 
practicable, the foundation shall be rammed with suit- 
able rammers with the approval of the proper author- 
ities. 

MACADAM FOUNDATION.—Upon the subgrade pre- 
pared in the manner above described, shall be spread a 
layer of broken stone which, when thoroughly compacted 
as herein provided shall be not less than 6 ins. deep. 
The stone in this layer shall be practically. uniform in 
quality and as near an approach to a cube as possi- 
ble, and broken so that its greatest dimension shall not 
exceed 4 ins. and the smallest dimension not less than 
2 ins. All to be free from dust, dirt and screenings. 
All stones which do not approach uniformity of measure- 
ment shall be rejected and removed from the roadbed. 
No stones shall be allowed to remain which are not 
sound, strong and equal in size and quality. This 
layer of stone shall be thoroughly rolled with a steam 
road roller weighing not less than 10 tons, without the 
application of water. 

SECOND COURSE.—On the above described foundation 
shall be placed a layer of broken stone whose greatest 
dimension shall not exceed 2 ins. and the least dimen- 
sion shall not be less than %-in.; the depth of this 
layer, when compacted, shall be 4 ins. This stone shall 
be thoroughly rolled with a 10-ton steam roller, and 
sufficient clean stone screenings and water shall be 
spread over its surface to afford, when the rolling is 
completed, a practically smooth, dense and hard sur- 
face. When the second course as herein specified is 
completed, there shall be spread upon it a layer of 
stone ranging in size from l-in. to %-in. in the great- 
est dimension; this layer. when compacted, shall be 2 
ins. in depth. This latter shall be thoroughly rolled and 
compacted with the 10-ton roller without the applica- 
tion of water until the stone ceases to creep before the 
rolls of the machine. 

BITUMINOUS FILLER.—After the macadam shall have 
been thoroughly rolled, and when it is in a bone-dry 
condition, it is to receive a bituminous treatment ap- 
plied as follows: The surface must be clean, free from 
dust, dirt or foreign matter. The bitumen must be ap- 
plied in an approved manner and at a temperature of 
not less than —° F., in sufficient quantity to cover all 
parts of the surface, and in quantity not less than 


1% gals., and not more than 2 gals. per sq. yd. Aft 
the application of the bitumen and after it has had 
time to set, there shall be applied a coating of clean 
stone chips whose greatest dimension shall not exceed 
%-in. and whose smallest dimension shall not be less 
than %-in., sufficient to absorb all of the excess of 
bitumen. The whole shall be rolled until it presents 
a smooth, hard dense and granular surface. 

The rolling herein specified must be begun generally 
at the curb or gutter line and rolled from curb to crown. 
the shoulders first being rolled sco as to prevent the 
spreading of the stone. 

Committee: James L. Darnell (Chairman), City Engi- 
neer, Kansas City, Mo.; W. . Brooks, Asst. Commis 
sioner of Highways, Philadelphia, Pa.; T. H. Richards, 
Asst. Supt, of South Parks, Chicago; H. R. Peterman. 
Asst. City Engineer, St. Joseph, Mo.; W. G. Leininger, 
Asst. Supt. of Streets, Chicago; H. W. Klausmann, City 


Engineer, Indianapolis, Ind.; Wm. Mengle, Chairman 
of Street Comm. (Bd. of Public Works), Newark, N. J. 


Report on Specifications for Creosoted 
Wooden Block Paving. 


The committee has discussed the question in every 
phase, and after giving careful consideration to the 
statements of the manufacturers it has decided to recom- 
mend the following as the principles upon which speci- 
fications shall be drafted, the idea being that these 
principles would be sufficient to enable any manufac- 
turer to furnish a block that would conform tc the 
specifications and at the same time permit the local 
engineer to adapt same to conditions in his particular 
city. 

TIMBER.—The wood to be treated shall consist of 
long-leaf yellow pine, Norway pine, black gum and 
tamarack ; only one kind of wood, however, to be used 
in any one contract. 

Yellow pine blocks shall be cut from what is known 
as prime timber; namely, all timber must be sound 
commercial long-leaf yellow pine, well manufactured, 
full size, saw butted, all square edge, and shall be free 
from the following defects: unsound, loose and hollow 
knots, worm holes and knot holes, through shakes and 
round shakes that show on the surface. In yellew-pine 
timber the annual rings shall average not less than 
six to the inch, measured radially from the center of 
the heart. 

Norway pine, gum arid tamarack blocks shall be cut 
from timber that is first class in every respect, and 
shall be of the same grade as that defined for the 
yellow pine. 

SIZE OF BLOCKS.—The blocks shall be from 5 to 
10 ins. long, but shall average 8 ins. ; they shall be 
3% and 4 ins. in depth, according to traffic; they shall 
be from 8 to 4 ins. wide, but all blocks in one street 
or improvement shall be of uniform width. It is provided 
that blocks 3 ins. deep can be used on _ residential 
streets and in alleys, ‘but in no case shall the width and 
depth of the blocks be equal. A variation of 1/16-in. 
shall be allowed in the depth and %-in. in the width of 
the blocks. 

TREATMENT.—The blocks shall be treated with a 
preservative oil elsewhere described, so that the pine 
and tamarack blocks shall contain not less than 20 
Ibs. and the gum blocks not less than 22 Ibs. per cu. ft. 

OIL.—The oil used shall be a coal-tar product, free 
from adulteration of any kind, and shall comply with 
the following requirements: (1) The specific gravity 
shall be at least 1.10 at a temperature of 38° C. (2) 
Not more than 3% of the oil shall be insoluble by hot 
continuous extraction with benzol and chloroform. (3) 
On distillation (which shall be made exactly as de- 
scribed in Bulletin No. 65 of the American Railway 
Engineering and Maintenance of Way Association), the 
distillate shall not exceed 2% up to 150° C. and 356% up 
to 315° C. The mean of three determinations is to be 
taken. 

The manufacturer of the oil shall permit full and 
complete inspection and sampling at the factory at 
which the oil is produced, of all materials (either crude 
or refined) entering into the manufacture of the finished 
product, as well as the finished product itself, in order 
that the materials used can be determined to be in ac- 
cordance with the foregoing requirements. He shall 
also submit satisfactory proof cf the origin of all ma- 
terials entering into the composition of the finished 
product. 

Oil samples taken by the inspector from the treating 
tank during progress of the work shall at no time be 
allowed tu show an accumulation of more than 2% of 
foreign matter, such as sawdust and dirt. Due allow- 
ance shall be made for such accumulation of foreign 
matter by injecting an additional quantity of oil into 
the blocks. 

CUSHION.—The blocks shall be laid on a sand cush- 
ion 1 in. thick placed upon the concrete fcundation. 

FILLER.—The joints between the blocks shall be 
filled with pitch or fine sand, the particular kind to 
be determined by the local authorities’ as conditions may 
demand. 4 

EXPANSION JOINTS.—An expansion joint shall be 
laid along the curb, and transverse joints %-in. wide 
every 50 ft. along the street. These joints tu be filled 
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with a bituminous composition, the necessity of the 
transverse joints to be determined by the local au- 
thorities, according to ‘climatic conditions. 

; ittee—George W. Tillson, Chief Engineer, Bu- 
una Highways, New York City; Andrew Rinker, 
Chief Engineer, Minneapolis, Minn.; George S. Smith, 
Commissioner of Public Works, New Orleans, La.; N. 
§. Sprague, Supt. Bureau of Construction, Pittsburg, 
Pa.: Jas. C. Travilla, Member Board of Public Im- 
provements and Street Commissioner, St. Louis, Mo. ; 
Thos. McGilvray, City Engineer, Duluth, Minn.; 
William F. Harvey, Asst. Engineer, Board of Local 
Improvements, Chicago, Ill.; H. L. Conway, Engineer 
in Charge Street and Sewer Repair Dept., Cincinnati, 
0.; J. K. Mitchell, General Asst. City Engineer, De- 
troit, Mich.; Albert F. Keeney, President, Board of 
Local Improvements, Chicago, Til. 

Specifications for Brick and Granite Block 
Paving. 

BRICK.—All brick must be strictly No. 1 pavers of 
the size commercially known as block, the widths of 
which must not vary more than %-in. They must be 
thoroughly annealed, tough and durable, regular in 
size and shape, and evenly burned. When broken, the 
block shall show a dense stone-like body, uniform in 
color inside, free from lumps of uncrushed clay, lime, 
air pockets, cracks or marked laminations; kiln marks 
or surface cracks must not exceed 3/16-in. in depth. 
All blocks so distorted in burning as to lay unevenly 
in the pavements shall be rejected. All blocks shall 
be tested for abrasion and absorption. The limits of 
loss by abrasion test and amount of absorption to be 
determined by the engineer in charge of the work. 

The abrasion test shall be made with the rattler rec- 
ommended by the National Paving Brick Manufacturers’ 
Association and of the following shape and dimensions: 
A regular 14-sided polygon, circumscribed around a 
circle 28 ins. in diameter, and the barrel to be 20 ins. 
long with %-in. spaces between each side; where cast- 
iron staves are used, the engineer in charge of the 
work shall require greater loss from abrasion than 
when steel is used. 

NOTE.—In view of the fact that the National Paving 
Brick Manufacturers’ Asscuciation is now considering 
a modification as to dimensions and materials of the 

rattler,” now and for some time in use, the committee 
that questions touching the “rattler” be not 
considered until after the association has reached a 
conclusion and made a recommendation as to this ap- 
pliance 


advises 


All blocks shall be laid on a 6-in. concrete base with 
sand cushion. The cushion shall be of clean, sharp 
ind, spread to a uniform surface to conform to the 
cross-section of the finished pavement; the sand cush- 
ion to be slightly moistened and rolled with a hand 
roller weighing not less than 10 lbs. per inch of width. 
The depth of sand to be not less than 1% ins., nor more 
than 2 ins. after rolling. 

CEMENT FILLER FOR BRICK PAVEMENTS.—The 
filler shall be composed of 1 part each of clean sharp 
sand and Portland cement. The sand should be dry. 
The mixture, not exceeding %4-bushel of the sand, to- 
gether with a like amount of cement, shall be placed in 
the box and mixed dry, until the mass assumes an even 
and unbroken shade. Then water shall be added, form- 
ing a liquid mixture of a consistency of thin cream. 

The sides and edges of the brick should be thoroughly 
wet before the filler is applied by being gently sprinkled. 

From the time the water is applied until the last 
drop is removed and floated into the joints cf the pave- 
ment, the mixture must be kept in constant motion. 

The mixture must be removed from the box to the 
street surface with a scoop shovel, all the while being 
stirred in the box as the same is being thus emptied 
The box for this purpose shall be 4 ft. 8 ins. long, 30 
ins. wide and 14 ins. deep, resting on legs of different 
lengths, so that the mixture will readily flow to the 
corner of the box, the bottom of which should be 6 
ins. above the pavement. This mixture, from the mo- 
ment it touches the brick, should be thoroughly swept 
in to the joints. Two such boxes shall be provided in 
case the street is 20 ft. or less in length; or three 
boxes if it exceeds 20 ft. in width. 

The work of filling should thus be carried forward 
in line until an advance of 15 to 20 yds. has been laid, 
when the same force and appliances shall be turned 
back and cover the same space in like manner, except 
to make the proportions 2 parts Portland cement and 
1 part sand. 

To avoid the possibility of thickening at any point, 
there should be a man with a sprinkling can (the head 
perforated with small holes) sprinkling gently the sur- 
face ahead of the sweepers. 

Within % to %-hour after this last coat is applied 
and the grout between the joints has fully subsided, 
and the initial set is taking place, the whole surface 
must be slightly sprinkled and all surplus mixture left 
on the tops of the brick swept into the joints, bringing 
them up flush and full. 

After the joints are thus filled flush with the top of 
the brick and sufficient time for hardening has elapsed, 
so that the coating of sand will not absorb any mois- 
ture from the cement mixture. %-in. of sand shall be 
spread over the whole surface. In case the work is 
subjected to a hot summer sun, an occasional sprinkling 


(sufficient to dampen the sand) should be followed for 


two or three days. 

NOTE.—If a stronger filler is desired, pure cement 
may be used. Where streets cannot be kept closed long 
enough to permit cement grout to properly set (or on 
account of any other local conditions), a bituminous 
filler may be used. 

After brick in pavements are inspected and the 
face is swept clean, the pavement shall be rolled with 
a roller weighing not less than 3 nor more than 5 tons, 
in the following manner. The brick next the curb 
shall be tamped with a hard wood tamper to the proper 
grade. The rolling will then commence near the curb 
at a very slow pace and continue back and forth 
wards the center, until the center of the street is 
reached ; then passing to the opposite curb and repeat 
ing in the same manner to the center of street. After 
this first passing of the roller, the pace may be quick 
ened and the rolling continued until each brick is firmly 
imbedded in the sand cushion. The pavement shall be 
rolled transversely at an angle of 45° from curb to curb 
repeating the rolling in opposite 45° direction. Before 
and after this transverse rolling has taken place, all 
broken or injured blocks must be taken up and replaced 
with perfect ones. The substituted blocks must 
brought to the true surface by tamping. 

Expansion joints shall be placed parallel with and at 
each of the curb lines, and shall be not less than 1 in 
in width. These joints shall be filled completely with 
bituminous cement. 

GRANITE BLOCK AND SIMILAR STONE BLOCK 
PAVEMENTS.—The committee decided at this time to 
recommend only certain dimensions and features in 
regard to the blocks themselves, rather than a complete 
set of specifications for this form of pavement. It is 
believed that the adoption of certain standard dimen 


sur 


to 


be 


sions for the blocks will result in having the several 
quarries improve the output of paving blocks, and 
enable them to furnish a standard block more ex- 


peditiously, and (it is hoped) at not to exceed the cost 
which now maintains. 

DIMENSIONS OF BLOCKS.—(1) The depth of block 
shall be 5 iIns., with an allowable variation of 1'-in 
over and under this depth. (2) The blocks shall be 
dressed that they can be laid with ™%-in. joint for a 
distance cof 1 in. down from the head, the individual 
joints to be measured. The joint not to exceed %-in 
at the top, nor to be more than 1-in. in any part of 
the joint. (3) The block to be from 8 ins. to 12 ins 
long. (4) The block to be from 3% to 4% ins. in width 
for ordinary conditions, with a suggestion of greater 
width to be allowed for streets of flat grades; said 
width to be specified in each individual contract. (5) 
The head of the block shall be so dressed that it shall 
not have more than %-in. depression from a straight 
edge laid in any direction across the head and held 
parallel to the genéral surface of the block 


so 


Committee—B. E. Fendall (Chairman), City Engineer, 
Baltimore, Md.; M. F. McKenna, City Engineer. Bridge- 
port, Conn.; D. M. Roberts, City Engineer. Terre Haute, 
Ind.; John Minwegen, Board of Local» Improvements, 
Chicago; M. R. Sherrerd, Chief Engineer, Dept. 
Works, Newark. N. J.; Edward H. Christ 
Board Public Works, Grand Rapids. Mich.; A. N. Al- 
drich, Mayor, Aberdeen. S. D.: W. K. Seitz, Asst. City 
Engineer, St. Joseph. Mo.; John B. Hittell, Chief En 
gineer of Streets, Chicago; J. A. Hooke, Asst. Sewer 
Commissioner, St. Louis. 
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Tests Upon the Effect of Sea Water on Ce- 
ment-Sand Mortar Briquettes.* 


By CLOYD M. CHAPMAN.+ 


Of the many theories and opinions now advanced to ex- 
plain the change which takes place in concrete when ex- 
posed to sea water, the most plausible are those which 
attribute the action to a slow solution by the water of 
some constituent of the cement or a slow deposition in 
the concrete of some constituent of the sea water, or both. 
But those theories are necessarily based on the assump- 
tion that water enters and leaves the concrete or perco- 
lates through it, carrying something with it or leaving 
something behind. Put in waterproof concrete and the 
percolation will stop. Stop the percolation and the 
action will stop, and the concrete will remain unaffected. 

In order to get more light on the effect of sea water 
upon concrete, Westinghouse, Church, Kerr & Co., of 
New York made a series of experiments upon the tensile 
strength of cement mortar immersed for various periods 
in sea water. Three series of standard briquettes were 
made up. The first series were mixed with fresh water 
and kept immersed in fresh water until broken. The 
second series were mixed with fresh water and kept im- 
mersed in sea water. The third series were mixed with 
sea water and immersed in sea water. The cement used 
was a very well known and representative brand of 
American Portland cement. The sand used was Stand- 





*Paper read before the Annual Convention of the 
National Association of Cement Users, Chicago, Ill., Feb. 
21-25, 1910. 
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Fig. 3. Cement-Sand Mortars Mixed and Kept in 
Sea Water. 
was used in the pans containing the second and third 
series. This water was changed frequently 
Three briquettes of each proportion in each series 
were broken at the end of 7 days, 28 days, 2 months, 6 
months, 12 months, and 18 months 
The results obtained are shown graphically by the 
curves given herewith. They tell their own story 
It is unwise to draw conclusions from meager infor 
mation. These tests do not represent practical condi 
tions. They are tension tests, while concrete is seldom 
subjected in practice to tensile stresses The speci 
mens were only 1l-in. square at the breaking point and 
concrete is seldom, if ever, used in that size in sea 
water. The small area of cross-section made it nece 
sary for the action of the sea water to penetrate only 


%-in. into each side of the test piece to affect the entire 
cross-section. Whereas, pler of large size in sea 
water, the concrete would be damaged but a smal! per 
centage if %-in. were entirely removed from its surface, 
yet successive removals of %-in. at a would ulti 
mately be very injurious. 

These results are presented, not with that 
they support any theory or that they point 
in the question of how to make concrete withstand the 
ravages of sea water, but as a record of tests made 
and results obtained which furnish evidence thai the 
effect of sea water upon cement-sand mortar is to re- 
duce its tensile strength. 
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Test of the 15,000-KW. Steam-Engine-Tur- 
bine Unit in the Power Station of the 
Interborough Rapid Transit Co., 
New York City.* 


By H. G. STOTT,t M. Am. Soc. M. E., and R. J. S. 
PIGOTT. 

During the year 1908 it became apparent that owing 
to the fast increasing traffic in the New York subway, 
it would be necessary to have additional power availa- 
ble for the winter of 1909-1910. 

The power plant of the Interborough Rapid Transit 
Co., which supplies the subway, is located on the block 
bounded by 58th and 50th Sts., and by llth and 12th 
Aves., adjacent to the North River; it contains nine 
7,500-KW. (maximum rating) engine units, besides three 
1,250-KW. 60-cycle turbine units which are used ex- 
clusively for Mghting and signal purposes. 

The 7,500-KW. units consist of Manhattan-type com- 
pound Corliss engines, having two 42-in. horizontal high- 
pressure cylinders and two 86-in. vertical low-pressure 
cylinders. Each horizontal high-pressure cylinder and 
vertical low-pressure cylinder has its connecting rod 
attached to the same crank, so that the unit becomes a 
four-cylinder 60-in. stroke compound engine with an 
overhanging crank on each side of a 7,500-KW. maxi- 
mum rating 11,000-volt, three-phase, 25-cycle generator. 
The generator revolving fleld is built up of riveted steel 
plates of sufficient weight to act as a flywheel for the 
two engines connected to it. This arrangement gives a 
very compact two-bearing unit. The valve gear on the 
high-pressure cylinders is of the poppet type, and on 
the low-pressure of the Corliss double-ported type. 

The condensing apparatus consists of barometric con- 
densers, arranged so as to be directly attached to the 
low-pressure exhaust nozzles, with the usual compound 
displacement circulating pump and simple dry-vacuum 
pump. 

These engine and generator units are in general prob- 
ably the most satisfactory large units ever built, as five 
years’ experience with them has proved; their normal 
economic rating is 5,000 KW., but they operate equally 
well (water rate excepted) on 8,000 KW. continuously. 

In considering the problem of how to get an addi- 
tional supply of power, every available source was con- 
sidered, but by a process of elimination only two dis- 
tinct plans were left in the fleld. 

The electric transmission of power from a hydraulic 
plant was first considered, but owing to the high cost 
of a double transmission line from the nearest available 
water power, and the impossibility of getting reliable 
service (that is, service having a maximum total in- 
terruption of not more than ten minutes per annum) 
from such a line further consideration of this plan was 
abandoned. . 

The gas engine, while offering the highest thermo- 


dynamic efficiency at the same time required an invest- 
ment of at least 35% more than an ordinary steam-tur- 
bine plant with a probable maintenance and operation 
account of from four to ten times that of the steam 
turbine. 

The reciprocating-engine unit of the same type as 


those already installed, was rejected in spite of its most 
atisfactory performance, on account of the high first 
cost and small range of economical operation. The 
economic Hmits of operation are between 3,300 KW. and 
6,300 KW.; beyond these limits the water rate rises so 
rapidly as to make operation undesirable under this 


condition, except for a short period during peak loads. 
The choice was thus narrowed down to either the high- 

pressure steam turbine or the low-pressure steam tur- 

bine. There was sufficient space in the present building 


to accommodate three 7,500-KW. units of the high- 
pressure type, or a low-pressure unit of the same size 
on each of the nine engines, so that the questions of 
real estate and building were eliminated from the prob- 
lem 

The first cost of a low-pressure turbine unit is slightly 
lower than that of a high-pressure unit, due to the 
omission of the high pressure stages and the hydraulic 
xoverning apparatus, but the cost of the condensing ap- 
paratus would be the same in both cases. The founda- 
tions and the steam piping in both cases would not 
differ greatly. The economic results, so far as the first 
cost is concerned, would then be approximately the 
same, if we consider the general case only; but in this 
particular instance the installation of high-pressure tur- 
bines would have meant a much greater investment for 
foundations, flooring, switchboard apparatus, steam pip- 
ing and water tunnels, amounting to an addition of not 
less than 25% to the first cost. 

The general case of displacing reciprocating engines 
and installing steam-turbine units in their place was 
also considered. The best type of high-pressure turbine 
plant has a thermal efficiency approximately 10% better 
than the best reciprocating-engine plant, but the items 


*A paper read at the meeting of the American Society 
of Mechanical Engineers on March 8 and published in 
the Society's ‘‘Journal’’ for March. 
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of labor for operation and for maintenance, together 
with the saving of about 85% of the water for boiler- 
feed purposes and the 10% of coal, reduce the relative 
operating and maintenance charges for the steam-tur- 
bine plant of 80%, as compared to 100% for the recip- 
rocating-engine plant. 

Assuming that the reciprocating-engine plant is a first- 
class one and has been well maintained, about 20% of 
ite original cost (for engines, generators and condensers) 
may be realized on the old plant and so credited to the 
cost of the high-pressure turbine plant. But on the 
other hand, if the high-pressure turbine installation is 
to receive credit for the second-hand value of the en- 
gines, it must also have a debit charge for 100% of the 
original reciprocating-engine plant which it displaced. 
The relative investments, therefore, upon this basis 
would be approximately equal for the high-pressure or 
the low-pressure turbine; but 80% of the cost of the 
original engine plant would have to be charged against 
the high-pressure turbine plant, as against an actual 
increase in value (to the owner) of the engine by reason 
of its improved thermal efficiency, due to the addition 
of the low-pressure turbine. 

The preliminary calculations, based upon the manu- 
facturers’ guarantees for the low-pressure and high- 
pressure turbines, showed that the combined engine- 
turbine unit would give at least 8% better efficiency 
than the high-pressure turbine unit, so that it was 
finally decided to place an order for one 7,500-KW. 
(maximum rating) unit, as by this means we would 
not only get an increase of 100% in capacity, but at the 
same time give the engines a new lease of life by bring- 
ing them up to a thermal efficiency higher than that 
attained by any other type of steam plant. 

The turbine installed is of the vertical three-stage im- 
pulse type having six fixed nozzles and six which can 
be operated by hand, so as to control the back pressure 
on the engine, or the division of load between engine 
and turbine. An emergency overspeed governor, which 
trips a 40-in. butterfly valve on the steam pipe con- 
necting the separator and the turbine and at the same 





pump having a maximum capacity of 30,000 gals. per min. 


The dry vacuum pump is of the single-stage type, 12-in. 
and 29-in. by 24-in., fitted with Corliss valves on the 
air cylinder. The whole condensing plant is capable of 
maintaining a vacuum within 1.1 In. of the barometer 
when condensing 150,000 Ibs. of steam per hr. when 
supplied with circulating water at 65° F. 

The electric generator is of the three-phase induction 
type, star-wound for 11,000 volts, 25 cycles and a speed 
of 750 r. p. m. The-rotor is of the squirrel-cage type 
with bar winding connecting into common bus-bar straps 
at each end. This type of generator was chosen as be- 
ing specially suited to the conditions obtaining in the 
plant. 

With nine units operating in multiple, each one capable 
of giving out 15,000 KW. for a short time, operating in 
multiple with another plant of the same size, it is evi- 
dent that it is quite possible to concentrate 270,000 KW. 
on a short circuit. If we proceed to add to this, syn- 
chronous turbine units of 7,500-KW. capacity, which, 
owing to their inherently better regulation and enor- 
mous stored energy, are capable of giving out at least 
six times their maximum rated capacity, the situation 
might soon become dangerous to operate, as it would 
be impossible to design switching apparatus which could 
successfully handle this amount of energy. The induc- 
tion generator, on the other hand, is entirely dependent 
upon the synchronous apparatus for its excitation, and itn 
case of a short circuit on the bus-bars would auto- 
matically lose its excitation by the fall in potential on 
the synchronous apparatus. 

The absence of fields leads to the simplest possible 
switching apparatus, as the induction generator leads 
are tied in solidly through knife switches, which are 
never opened, to the main generator leads. The switch- 
board operator has no control whatever over the induc- 
tlon generator, and only knows it is present by the 
increased output on the engine generator instruments. 

The method of starting is simplicity itself—the excit- 
ing current is put on the engine generator before start- 
ing the engine, and then the engine is,started, brought 








cumulation of data incident to these tests, we have di- 
vided the paper into two parts in the hope that it 
would thus be more accessible for reference, the first 
part giving the reasons for adopting this particular type 


of apparatus, with a brief description of the plant and 
@ summary of the results obtained, and the second part 
containing all the principal data acquired during the 


tests, with sufficient explanation to make their meaning 
clear without reference to the text. 

(The tables and diagrams are so voluminous that we 
reprint here only one table giving the chief results of the 
tests on combined unit No. 2. The tests on this unit 
were made under the best conditions for accuracy.—E4.] 

In all results, except where spectally noted, moisture 
corrections are simple corrections, {. e., for each per 
cent. of moisture only 1% correction has been made 
Vacuum corrections for the combined unit are 1 Ib. for 
each inch variation from 28.5 ins. when 
ins. barometer 

The net results obtained by the installation of low 
pressure turbine units may be summarized as follows: 

1. An increase of 100% in maximum « 


referred to 


20.92 


apacity of plant 


2. An increase of 146% in economic capacity of plant 

8. A saving of approximately 85% of the condensed 
steam for return to the boilers 

4. An average improvement in economy of 13% over 


the best high-pressure turbine results 

5. An average improvement in economy of 25% (be 
tween the limits of 7,000 KW. and 15,000 KW.) over the 
results obtained by the engine units alone 

6. An average unit thermal efficiency between the 
Iimits of 6,500 KW. and 15,500 KW. of 20.6%, 

_ i 

A RENEWABLE SEAT FOR GLOBE VALVES has 
been recently patented and is known as the Huxley valve 
seat. It consists of a short, thin, slightly tapered cy!- 


indrical shell with a lip projecting outward around the 
upper edge. The Huxley seat is pressed down Into the 
seat opening in the valve body, which is made spectally 
to fit it, and its Hp fits down over the projecting upper 


edge of the valve seat opening. Either the top or the 

















time the 8-in. vacuum breaker on the condenser, is the up to speed and synchronized in exactly the same way beveled portion of the lip forms the contact surface for 
only form of governor used. The footstep bearing, carry- as before. While starting in this way, the induction the valve, depending on whether a flat or conical valve 
ing the weight of the turbine and generator rotors, is generator acts as a motor until sufficient steam passes disk is used. If the seat becomes cut, ft can be taken 
of the usual design supplied with ofl under a pressure of through the engine to carry the turbine above syn- out and a new one put in without using special tools 
600 Ibs. per sq. in. with the usual double system of chronism, when it immediately becomes a generator and Thus there ts no need of regrinding and the Iife of the 
supply and accumulator to regulate the pressure and picks up the load. Three of these 7,500-KW. low-pres- valve body tn ordinary service is practically unlimited 
speed of the oll pumps. sure turbine units have been installed and tests run on The cost of new Huxley seats is only a few cents 
The condenser contains approximately 25,000 sq. ft. of Nos. 1 and 2. No. 3, having been just started, has not Valves equipped with these seats in conjunction with 
cooling surface arranged in the double two-pass system yet been tested. renewable disks are being placed on the market by the 
of water circulation with a 30-in. centrifugal circulating Instead of inserting in this paper the enormous ac- Nelson Valve Co., Chestnut Hill, Philadelphia 
TABLE SHOWING MAIN RESULTS OF TESTS ON COMBINED ENGINE-TURBINE UNIT NO. 2, INTERBOROUGH POWER HOUSE : 
oma Loads, KW. , cr Pressures. , ¢ Temperatures, Degrees Fahr ——-———— —— 
Mn. Rec. L. P. e Cire Cire 
Date, Dura- Stm. gage, lbs. Sep. Vacuum Barom- Avge East Tur Hot water water 
No. Jan., tion, Total En- Tur- pipe gage per U Tube Hg. eter mn. Avge eng. bine Con- well injec- dis 
Test. 1910. hrs. unit. gine. bine. persq. in. sq. in. “Hg. Col. Hg. . "Hg. stm. rec. exh. bowl denser water tion. charge 
38 11 5 16,172 8,344 7,784 182.3 49.5 10.04 23.30 --30.63 880.6 297.2 230.5 228.5 00.40 71.20 37.66 57.28 
39 11 5 13,485 7,738 5,895 180.1 49.8 2.61 20,10 30. 883.4 297 218.7 217.0 04.60 76.23 3U_MI 2.51 
40 12 5 3,038 7,314 5,711 181.4 49.1 1.82 20.46 20.61 880.2 296.8 218.0 216.1 84.45 TOUT 42.0% 51.s4 
41 12 5 2,284 6,938 5,348 185.5 49.8 2.18 29.32 80.57 881.9 297.3 217.9 216.3 87.17 73.41 33.965 50.76 
42 13 5 11,252 6,248 4,938 182.3 49.3 2.20 20.41 30.65 880.6 297.0 218.6 216.9 87.18 75.25 $1.82 5.67 
43 13 5 10,476 5,824 4,602 183.3 49.1 2.00 29.23 30.58 881.0 296.7 217.9 216.3 80.42 80.17 $2.75 57.14 
44 14 5 9,408 4,940 4,426 184.1 49 2.28 29.47 80.31 881.3 296.7 217.6 216.1 T3.87 5Y.42 41.63 41.us 
45 14 1% 9,712 5,916 8,709 183.5 49.6 -7.48 28.96 30.21 881.1 297.3 208.2 196.7 86.72 665.20 $2.22 4:45.97 
46 15 % 12,700 7,180 5,840 183.8 47.9 -2.78 45 30.32 381.2 295.5 209.0 208.0 77.20 63.70 40.20 53.10 
47 15 % 11,940 7,060 4,780 180.6 47.9 1.80 29.72 80.32 879.9 295.6 205.0 204.0 80.00 63.00 36.00 46.85 
49.11 296.7 193.7) 192.5) 
48 15 8 9,306 5,865 3,323 181.5 31.6§ -10.49 29.13 30.33 380.3 276.1 190.5 § 189.4 § 84.86 60.58 $2.90 42.06 
49 15 1 10,940 6,640 4,300 180.2 35.6 6.62 29.19 80.32 879.7 280.0 202.0 201.0 R350 62.60 31.38 534.80 
™) 15 4 15,498 8,169 7,260 177.3 44.3 3.54 2.23 80.32 878.5 291.5 222.6 221.0 82.23 65.69 31.51 50.08 
51 17 3 11,240 6,753 4,376 179.3 40.3 6.71 29.25 30.38 379.4 287.9 203.4 199.8 83.16 65.18 47.50 45.10 
52 17 8 7,200 4,743 2,400 181.8 26.8 -14.92 29.07 30.29 380.4 269.6 183.8 180.8 85.70 58.15 31.47 os.) 
53 17 8 11,927 7,070 4,834 184.3 38.2 4.58 29.10 30.26 381.4 284.4 205.7 204.6 83.65 65.65 41.46 45.357 
54 26 3 14,173 7,820 6,283 178.6 40.9 1.04 29.31 30.03 879.1 287.9 215.6 213.3 81.20 57.26 83.54 47.71 
55 26 3 8,347 5,403 2,910 182.7 23.3 -13.48 28.90 29.97 381.8 271.7 187.0 183.8 81.00 58.64 33.08 41.40 
56 26 3 13,033 7,457 5,550 182.5 39.6 -1.75 29.01 29.90 880.7 286.2 209.3 207.6 74.70 60.72 33.40 moan 
57 27 3 14,580 7,960 6,583 179.2 45.1 +3.04 28.85 29.49 379.2 292.3 217.5 215.5 67.41 53.21 83.268 47. 
58 27 3 6,673 4,420 2,213 183.2 25.6 -15.14 23.48 29.48 880.9 287.7 177.4 176.3 78.2 53.85 $3.18 BY. 405 
59 27 3 10,007 6,194 8,804. 184.6 32.0 8.59 28.55 29.50 821.5 75 198.7 194.1 78.30 5Y.12 44.40 43.06 
60 28 3 11,820 6,923 4,860 180.5 36.9 4.98 28.96 29.79 879.8 283.1 204.4 202.4 74.04 50.60 $3.25 46.00 
61 28 3 11,480 6,587 4,893 182.2 36.7 —4.46 28.88 29.79 8380.5 282.8 205.0 203.2 77.18 61.74 3.06 47.28 
62 28 8 15,860 8,440 7,410 180.4 48.8 7.00 28.73 29.79 379.7 296.3 223.9 221.8 82.42 62.79 33.64 56.00 
ca 2h Efficiencies ; -—Heat to Cond.——~ 
-—-—Water Rates, Ibs.per KW.-hr.—-—, Rankine Therma! Eff. Therma! eff. Ratio B.T.0. 
Corr. Efficiencies Fef’d to Rankine. Recov. H.W. Water. Cold B.T.U. per sq. 
Date, Dura- Unit Unit Facter 4 ty = . c — . water per in. per 
No. Jan., tion Actual Aetual Actual Moist LHP. Eng. Turd. Unit Eng. Turd. Unit Bag. Turd. Unit +by sq.in. sec. per 
Test. 1910. hrs. Unit. Ly A Turb. Only. Corr. Kw. % % % % % % £ steam. per sec. deg. rise 
88 5 15. 29. 27.51 14.40 14.10 1.404 16.7 18.2 30.1 70. 0. 65.0 11.7 10.9 19.5 53.5 2.58 05e4 
89 11 5 14.82 24.76 28.88 13.48 13.10 1.404 16.8 16.8 29.1 81.5 63.5 70.5 18.7 10.7 20.5 48.2 1.99 0450 
40 5 13.92 24.78 27.35 13.44 13.42 1.447 17.8 18.4 30.8 76.9 60.0 68.5 18.7 11.0 21. 52.9 1 04387 
41 12 5 13.88 24.57 27.51 18.39 3.28 1,457 17.6 17.7 30.4 78.5 62.3 69.7 18.8 11.0 21.2 46.4 1.77 0428 
42 5 87 299 27.72 13.54 13.42 1.874 17.4 178 303 764 61.8 70.1 13.6 11.0 21.2 42.7 1.85 U03%4 
43 13 5 13.85 2A. 27.91 13.47 13.21 1.460 17.8 17.7 80.2 78.9 60.5 70.7 18.6 11.4 21.4 44.2 1.53 0345 
44 14 5 13.75 16.19 25.53 13.32 13.59 1.470 17.6 18.8 29.4 73.2 62.5 71.8 12.9 11.7 21.1 107.7 1.87 0368 
45 14 1% 13. 22.53 30.59 13.49 13.45 1.385 eee wage my iiidcn eae ahaa men ence 05 ‘anit See cane 
46 15 13.99 24.75 27.38 13.62 13.77 1.575 esas cove Vea mae anna naan ‘ nue cane a ; 
47 15 % 13.30 22.49 28.45 13.15 13.31 1.475 ode wad saee jes ied ase este acid ee wise eee end 
48 15 8 13.44 21.34 31.84 13.25 13.25 1.441 20.5 15.6 80.5 74.9 61.2 71.0 15.4 9.5 21.7 118. Lm 0206 
49 15 1 13.69 22.40 29.50 13.39 13.46 1.444 sae Cas poe dave gaa wage oxed eee amin esate eeus ones 
50 15 4 14.22 26.99 +4 13.96 14.03 1.421 ened ok ae cnn wanta POS ~~ sed ones 
51 17 8 13.19 21.95 28. 13.04 13.04 1.456 19.7 16.4 80.8 76.7 53.6 72.0 15.1 10.5 222 150 12 
52 17 8 \3.67 20.75 35.04 13.52 13.43 1.505 cap é én stae jane eee asece aaa’ ey: ia aie ° 
53 17 3 13.38 22.57 28.22 13.13 13.08 1.400 head Pee tenn waa ebee oie aaa baie adie anes Jat 
54 26 3 13.66 24.75 27.22 13.54 13.81 1.400 18.2 18.7 31.2 74.5 59.1 68.1 13.6 11,1 21.2 77.1 2.08 0612 
55 26 3 13.34 20.60 32.85 13.23 13.28 1.425 21.2 17.5 80.5 74.6 52.6 71.5 15.8 9.2 21.8 112. 0.92 210 
56 26 3 13.40 23.43 27.72 13.28 13.47 1.373 18.2 18.4 81.0 78.5 50.4 69.0 14.2 10.9 21.7 63.4 1.87 0566 
57 27 3 13.75 25.19 26.95 13.65 14.00 1.388 18.0 19.5 32.2 74.0 57.0 65.4 13.6 11.1 21.0 77.5 2.16 M00 
58 27 3 13.76 20.78 35.27 13.65 13.87 1.460 21.3 14.6 31.4 73.2 59.0 67.0 15.6 8.6 21.0 153. 2.55 0608 
59 27 3 13.30 21.48 30.38 13.13 13.39 1.413 19.5 16.7 31.3 78.5 60.0 69.8 15.3 19.9 21.8 1.41 Riss) 
60 28 3 13.38 22.84 28.41 13.28 13.61 1.431 19.5 20.2 32.2 74.8 52.9 67.6 14.5 10.7 21.8 82.9 1.67 0485 
>| 23 3 13. 24.45 24.22 13.75 13.95 1.414 19.6 17.6 31.4 69.8 60.4 66.9 13.7 10.7 21.0 108 2.40 URES 
23 3 14.14 26.58 26.56 13. 18.99 1.456 17.2 18.7 80.0 74.0 59.4 68.9 12.7 11.1 D7 49.0 2.52 OSTO 
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Cantilever Construction and Wind-Bracing 
Details in the People’s Gas Light & 
Coke Co. Building, Chicago. 


The new building now being erected for the 
People’s Gas Light & Coke Co. at Michigan Ave. 
and Adams St., Chicago, is an office building 21 
stories high and about 1.> x 195 ft. in plan. It 
is of steel frame construction, and from a struc- 
tural point of view it is remarkable in having 
the upper 18 stories of each street front carried 
on cantilevers having a projection of 4 ft. 5 ins. 
This arrangement, with the lower sections of the 
columns set back from the front of the building, 
was adopted in order to allow of placing at the 
building line a row of monolithic granite col- 
umns extending from the sidewalk level to the 
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Fig. 1. Sectional Elevation of the Street Fronts of 
the People’s Gas Light & Coke Co.’s Building, 
Chicago: Showing Cantilevered Support of 
Upper Floors. 


(The front columns up to the fourth floor are set back 
4 ft. 5 ins. from the front columns above the third 
floor.) 


third floor level. These granite columns are 
purely for architectural or ornamental purposes, 
and carry no load except their own weight. 

The total load at the fourth floor on the can- 
tilever projection of the truss is 1,569,800 Ibs. 
From the sectional elevation in Fig. 1 it will be 
seen that the upper portion of the inner front 
column is carried up to the fourth floor level 
(to the top of the truss), while the lower portion 
of the outer front column begins at the third 
floor level, being built into the truss. The shear 
between these two columns is taken up by two 
15/16-in. plates, one on each side of the can- 
tilever truss, of which these two columns form a 
part These plates are riveted to the two sets 
of columns and are stiffened against buckling by 
angle iron stiffeners at short intervals. From 
the line of the inner column the cantilever truss 
extends back to the first interior column, where 
the upward reaction (amounting to 260,000 Ibs.) 


is counteracted by the load’ on this interior col- 
umn. The details of the truss and its connec- 
tions are given in Fig. 2, which shows also the 
position of the granite columns. 

The wind-bracing system in the fronts is car- 
ried down to the third floor level on the outer 
column and here transferred by horizontal brac- 
ing to the inner column, as shown in the third 
floor plan, Fig. 3. Through special wind-bracing 
girders, it is continued down to the foundation 
on the line of the inner column. 

It is very important that this cantilever truss, 
on which so much depends, should be thoroughly 
fireproofed so as to guard against the possibility 
of its being reached by heat in case of a con- 
flagration. For this purpose, each member of 
the truss is fireproofed separately; then solid tile 
walls are built outside of the fireproofed mem- 
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on the girders and columns. At the corners, : 
brackets are pairs of angles, instead of gu: 
plates, with a more extensive spread. In 
north wall, vertical diagonal bracing is used { 
the lower panels, as shown. 

The building is covered with a sloping roof, a: 
on account of the high cornice extending abo 
the low point of the roof, beams have been r 
from the columns in the cornice to the high po 
of the roof in order to brace the cornice and t 
tops of the columns. This is shown in Fig. 1. 

The wind load for this building is figured 
30 Ibs. per sq. ft. of exposed surface. The flo 
loads of the building are in accordance with t! 
Chicago building ordinances: 50 Ibs. for live loa 
and about 90 lbs. for dead load. The found 
tions are the cylindrical concrete piers now ge: 
erally used for deep foundations in Chicago, ar 
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FIG. 2. DETAILS OF CANTILEVER TRUSS CARRYING UPPER PART OF FRONT OF 
BUILDING. 


bers, thus enveloping all of the members in a 
double system of fireproofing. This is indicated 
in Fig. 2. 

The entire wind resistance of the building is 
derived from spandrel girders of different depths, 
both in the outside and in the court spandrels. 
These spandrels in most cases have top and bot- 
tom brackets at the ends in order to increase 
their efficiency. The typical arrangement is 
shown in Fig. 4, and the details of the brackets 
are shown in Fig. 5. In most instances the floor 
arches are relied upon to transfer wind loads to 
these outer systems in either direction, but in 
cases where the floor is cut up by stairway and 
elevator openings a separate horizontal bracing 
is used. The typical arrangement of the wind 
bracing is shown in Fig. 4, and the details of the 
brackets are given in Fig. 5. The brackets of the 
inner columns are of gusset plates extending inside 
the girder webs and riveted to connection angles 


are carried to hard pan at depths ranging from 
80 ft. to 86 ft. below the inside grade. 

The architects for the building are D. H. Burn- 
ham & Co., of Chicago, and for information as 
to the interesting structural features described 
above we are indebted to Mr. Joachim G. 
Giaver, M. W. 8S. £., Chief Structural Engineer 
in charge of the foundation and structural de- 
partment of that firm. The contract for furnish- 
ing and erecting the steel work is held by the 
Lanquist & Illsley Co., which sublet the framing 
to the Morava Construction Co., both of Chicago. 





A CIVIC CENTER FOR TOLEDO, OHIO, together 
with a monumental bridge and union railroad station 
and a number of parked avenues or boulevards, has 
been planned by Mr. B. O. Fallis, an architect of Toledo. 
Plans for thesd improvements were recently made public 
at a meeting held under the augpi@és of the Public Af- 
fairs Committee of the Business Men’s Club of Toledo. 
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New Rules for Computing Train Resistance. 


A new departure in methods of computing train 
resistance is set forth in a publication just is- 
sued by the American Locomotive Co. It has 
heen well recognized for many years that differ- 

1t formulas should be used for the resistance of 

eight trains and of passenger trains. It has 
ilso been fairly well known that the resistance 
per ton of freight trains varies very considerably 
according to the capacity of the cars and whether 
they are empty or loaded. However, so long as 
nearly all the freight cars in service were from 
10,000 to 60,000 Ibs. capacity, it was not worth 
while to recognize the variation in the capacity 

f cars in computing train resistance. The rapid 
introduction of the 100,000-Ib. freight car, how- 
ever, and the surprisingly low resistance which 
it offers to traction, has made advisable a radi- 
eal alteration in the methods of computing train 
resistance. The work of revising the standard 
formulas to suit present-day conditions has been 
undertaken by the American Locomotive Co. 

Besides giving data for the resistance of cars 
of varying capacity both light and loaded, the 
Bulletin gives rules for computing the engine 
and tender resistance separately. The total fric- 
tion of the engine, apart from the load carried on 
truck wheels and trailing wheels, is stated to 
equal the weight on the drivers in tons multiplied 
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FIG. 3. PART PLAN OF FLOOR FRAMING AT 
OF THE CANTILEVER TRUSSES AND OF 


TILEVER PANELS. 
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THIRD FLOOR, SHOWING THE ARRANGEMENT 
THE HORIZONTAL WIND BRACING IN THE CAN 


(This bracing transmits the wind stresses from the upper outer columns to the lower inner columns ) 


A = Web Plate Brackets 
, B = Angle Brackets at Corner Cols 
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by 22.2 lbs. This resistance applies, of course, 
when the engine is working steam... When drift- 
ing with closed throttle the engine resistance may 
be largely in excess of this. 

As most engineers interested in the subject of 
train resistance will wish to secure a copy of the 
Bulletin (No. 1001) containing these data, we 
take further space here only to reprint the sum- 
mary at the close of the publication: 


1. The resistance of freight cars varies greatly with 
their capacity, weight, and whether empty or loaded. 

2. The decrease in resistance on level, straight track 
of 50-ton capacity cars (total about 72 tons) Is of great 
significance in estimating tonnage ratings on low grade 
roads. This decrease in resistance becomes of gradually 
less importance with increase of grade. 

3. The resistance of American freight cars is prac- 
po the same between the limits of 5-10 and 30-35 
m.p.h. 

4. Engine friction should be considered apart from the 
resistance of cars and estimated from the weight on 
drivers. The tender and part of engine supported on 
trucks or trailing wheels may be taken at the sams 
resistance per ton as cars of approximate weight. 

5. Engine friction may be approximated by multiply- 
ing the weight on drivers in tons by 22.2 pounds per ton. 

6. Head air resistance may be estimated by multiply- 
ing the cross-sectional area in square feet by .002V? 

7. The resistance per degree of curvature in pounds 
per ton should not be taken at less than .08 for ordinary 
conditions. For locomotives it varies materially with 
the length of rigid wheel base. 

8. The maximum horsepower of a locomotive is usually 
reached at about 700 ft. piston speed per minute; constant 
horsepower at 700 to 1,000, decreasing slightly at higher 
speeds with the decrease of efficiency of the engine. 

9. The resistance of passenger trains has generally 
been overestimated, but the decrease in available power 
of locomotives at high speeds due to the decrease in 
mean effective pressure in combination with the energy 
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FIG. 4. TYPICAL ARRANGEMENT OF THE WIND BRACING SYSTEM, COMPRISING SPANDREL 
GIRDERS, BRACKETS AND VERTICAL DIAGONAL BRACING. 
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absorbed in moving the engine and tender, has generally 
been underestimated 

10. Journal friction is greatest at starting, then rap 
idly decreasing and gradually reaching its minimum 
somewhere around 20 to 30 m.p.h., afterwards remaining 


constant or slightly increasing 

11. Journal friction with good lubrication, within 
limits of railroad pressures, probably varies inversely as 
the square root of the pressure. 


12. With large capacity loaded cars, at freight car 
speed on good track, journal friction forms a large per 
centage of the total resistance 

13. The condition of track, stiffness of rails, etc., are 
important factors in train resistance, because much 
energy is expended on poor track in dampened oscilla- 
tions which cause an absorption of energy, and concus- 
sions which cause principally an increase in flange 
friction. 


14. The segregation of the components of train re 
sistance is very desirable, but much work remains to be 
done in analysis and experiments before satisfactory 
conclusions can be arrived at. 
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Preliminary Report of the Metropolitan Sew- 
erage Commission of New York. 


For a number of years past inere has been in 
existence, in one form or another, and with 
varying membership, a commission charged with 
the duty of investigating the pollution of New 
York Harbor and other waters adjacent to the 
City of New York and the metropolitan district 
in general. As reconstituted in 1908, this com- 
mission* consisted of Messrs. George A. Soper, 
President; James H. Fuertes, Secretary; H. de 
B. Parsons, Charles Sooysmith and Linsley R. 
Williams—all except Mr. Williams being mem- 
bers of the American Society of Civil Engineers. 
The life of this commission is to terminate on 
May 1, 1910. The commission has issued a pre- 
liminary report, in which it states that its final 
and detailed report will be completed in April, 
but that a preliminary report has been issued 
in order to facilitate possible legislative action 
this year. 

The preliminary report is for the most part 
general in character, except for a recommenda- 
tion that a permanent commission should be ap- 
pointed, charged with the duty of *making plans 
for sewage works according to the needs of the 
various natural drainage areas which comprise 
the metropolitan district as a whole. A joint 
commission, representing both the New York and 
New Jersey portions of the metropolitan dis- 
trict, is recommended, and, if an interstate com- 
mission is not feasible, then a commission rep- 
resenting that portion of the metropolitan dis- 
trict within New York is advised. 

In its preliminary report the commission states 
that it has attempted (1) to gather information 
regarding the discharge of sewage into the wa- 
ters surrounding the metropolitan district; (2) 
“to determine the extent to which these condi- 
tions were injurious to the public health and wel- 
fare;" and (3) to learn how necessary improve- 
ments for the present and future might best be 
made. Thousands of analyses of water and of 
mud deposits from the waters studied have been 
made, tidal phenomena studied, and estimates of 
future population and sewage discharge made. 

The commission is of the opinion that the in- 
creasing pollution of the harbor demands imme- 
diate remedial measures. It states that the wa- 
ters now receiving sewage are already becoming 
overburdened with these wastes; that bathing in 
the harbor above the Narrows is dangerous to 
health; and that the oyster industry in the har- 
bor must soon be given up. The commission 
states that the Passaic, Rahway, Bronx and 
Harlem rivers and Gowanus and Newtown creeks 
“have become little less than open sewers.” It 
is also stated that the water in the main chan- 
nels of the harbor above the Narrows, and also 
in both the East and Hudson rivers, “is more pol- 
luted than considerations of public health and 
welfare should allow,” and that 
the digestive capacity of this water for sewage is so 
reduced by pollution that restrictions should at once be 
placed upon the discharge of sewage therein to prevent 
the harbor from becoming positively offensive. 

In addition, it is asserted that tidal currents, 
on which stress has been laid by many who have 
discussed the subject, “do not flush out the har- 
bor satisfactorily, but cause the sewage to oscil- 
late back and forth near its points of origin.” 

Reference is then made in the report to the 
existing joint outlet sewer which serves 37 sq. 
mi. of New Jersey territory and discharges at 
Elizabethport opposite the Borough of Richmond; 
also to the Passaic Valley sewerage project, 
which as proposed will discharge the sewage of 
108 sq. mi. of New Jersey territory at Robbins 
Reef near the Statue of Liberty; and to the 
Bronx Valley sewer, now under construction, 
which will drain 35 sq. mi. of territory north of 
New York City and discharge into the Hudson 
at the Yonkers-New York City line. 

It is stated that the combined capacity of the 
existing and the two proposed trunk outlet sew- 
ers would be 700,000,000 gals. of sewage per day, 
and that by the time the population in these 
trunk-sewer districts was such as to contribute 





°The address of the Metro Iitan Sewerage Commission 
of New York is 17 Battery Place, New York City, 


that volume of sewage the city of New York 
would itself be discharging 1,000,000,000 gals. 
per day into,the waters surrounding the city. 

The report then proceeds, on the catechism 
plan, to bring out conclusions and opinions of 
the commission, as follows: It would be impossi- 
ble for the eighty municipalities making up the 
metropolitan district “to protect the waters of 
New York Bay and vicinity by interstate agree- 
ment.” Large collecting sewers from various 
natural drainage districts should be built, and 
these should be accompanied by 


local works for purifying the sewage to a greater or less 
degree, depending upon the facility with which the 
effluent can then be disposed of without injury to the 
public welfare. 

Means of purification 


most worthy of consideration are sedimentation, screen- 
ing, filtration and sterilization applied with such modi- 
fications as experience in other places and local circum- 
stances indicate. 

A sewerage district embracing a territory of 
some 700 sq. mi., about equally divided between 
New York and New Jersey, is considered desir- 
able. If such a two-state district is not feasible, 
then a district comprising New York City and 
parts of Nassau and Westchester counties should 
be created. Administrative control in either case 
should be vested in a sewerage commission. It 
is considered probable that at the present time 
it would be more feasible to create two districts 
and two commissions, one for each state, formed 
to act In harmony, than to secure a single inter- 
state commission. 


The first duty of a joint commission, or of the 
possible separate commissions, would be to util- 
ize information already gathered for the carry- 
ing out of recommendations made in the report 
under review. To this end, 


there should be prepared an outline plan to which all 
future sewerage work should conform so far as_ that 
work relates to the ultimate disposal of sewage. There 
should also be plans, drawn in some detail, for the 
disposal of the sewage of individual districts, beginning 
with those where the need for improvement is greatest. 
This program involves for the immediate future no ex- 
penditure or commitment of city or state beyond the 
expenses of the commission for the preparation of plans. 


Finally, the commission states: 


In conclusion, the Metropolitan Sewerage Commission 
desires to state with all possible clearness its sense of 
the importance of putting a stop to the unrelated and 
unsanitary methods of sewage disposal which are being 
followed in the metropolitan territory of New York and 
New Jersey and to urge that prompt action be taken to 
establish an effective system of conservancy to protect 
and improve the condition of the harbor. 





The Prospects for the Adoption of Electric 
Traction on the Railway Terminals 
at Boston. 


In a recent public address at Boston, President 
Chas. S. Meller of the New York, New Haven & 
Hartford R. R., explained the position of his com- 
pany with reference to the introduction of elec- 
tricity on railway terminals in the vicinity of 
Boston. We reprint below parts of his address 
as published in the Boston “Transcript:” 


Our company has already invested a very large amount 
of capital in electric traction, as applied to standard 
steam railroads, and is still experimenting, largely, with 
a view to the improvement of the system we have already 
installed. 

These improvements have already reached a stage 
where we know we can again accomplish what we have 
for far less money, and with probably greater efficiency, 
and our experiments are not yet concluded. 

In our judgment it will be a mistake, in the present 
stage of development, to force, by legislative enactment, 
the electrification of the lines about Boston. Through 
the natural process of evolution, electric traction will be 
installed in Boston, and the whole subject may well be 
left to the managers of the railroads as those more great- 
ly interested even than the public which is to be ben- 
efited. 

The situation about Boston is one that is fraught with 
much greater difficulties than that about New York. 
From New York to Stamford our line has but one 
branch, and it was easy to electrify a straightaway line 
like that compared with electrifying a similar dis- 
tance about Boston. 

In the latter city the lines branch immediately upon 
leaving the Union Station, and it will cost, in conse- 
quence, about four times as much on the south side 
of the city to electrify the same distance from the 
terminal as was the case in New York. And the Boston 
& Maine lines on the north side of the city could not 
be electrified for a less sum. 


Thus you see the problem is one of immensely gr-__- 5 
imeortance from a capital standpoint in Boston tha , a. 
New York, and it should not be entered upon too ha: |, ae 


aor until after the experiments we are now makin, 
our present lines are completed. 

Our electrification between the Grand Central St 
and Stamford is working very satisfactorily. Ther: 
probably less interruptions to our service between ¢ 
points than when operated by steam, and, of cours: 
comfort of the passengers is promoted to a very ; 
extent and the service has become very popular. 

For my own part I do not see how the railr 
about Boston can be expected to substitute electr. , ; 
for steam, without there is an increased toll collected j 
very large proportion of commutation or suburban 
vice is unprofitable at present rates, and unless the 
stitution of electricity for steam is going to increas 
tremendously, and beyond what is our experience on 
west end of our road, 1 do not see where the bus 
is coming from that will warrant the expense. 

So far as we have gone upon the west end of 
road we have not yet been able to definitely deter; 
there is any saving whatsoever in the use of electr 
as compared with steam. If there is a saving it | 
small as not to have made itself manifest in our 
counts up to the present time. 

It is inadmissible that electrification of a stan: 
railroad be considered until all grade crossings 
eliminated, and the situation in and about Boston lea 
much yet to be accomplished in this respect. 

No company has done so much in the way of ap; 
ing electricity to railroad operation as has the } 
Haven, and it would be a great mistake to forc. ee 
situation by legislation upon a company admittedly 
far in advance of all others in what it has already 
complished, and in what it is at the present time 
deavoring to learn through a series of costly experim:« 

Asked to name some specific time when the st: 
roads around Boston would be electrified, Mr. Me! 
said if the tunnel between the North and South stati 
goes through, work on electrification could be started 
in about two years. The tunnel, he said, is the fi 
step to all improvements; it is the initial step in electr; 
fication. However, nothing is being lost by the pres: 
delay, as much was being accomplished in studying 
situation. 

The policy of the New Haven road is based on the be 
lief that the main lines for both passenger and freic)): 
will be operated by electricity. This will necessitate : 
consiruction of large power houses. The one at New 
Haven will furnish 50,000 horsepower. As the full-lo.d 
periods would be in the morning and early evening 
would mean a great deal of available power for other 
purposes during the larger part of the day and night 

We could sell power to traction systems and for lig 
ing purposes, and we could sell our surplus power 
manufacturers along the line of the road. 
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Notes from Engineering Schools. 

UNIVERSITY OF KANSAS.—The new enci- 
neering buildings were formally dedicated Fe) 
25. About 500 visitors, including alumni, e: 
gineers from other schools and other interested 
persons, were present at the dedicatory ex: 
ciges. The program comprised three address: s 
in the chapel in the afternoon, the dedicatio: 
ceremony itself held a little later in the n 
mechanical and electrical engineering buildin: 
and a banquet at the Robinson gymnasium 
the evening. The addresses in the chapel we: 
made by Prof. F. O. Marvin, M. Am. Soc. C. EF 
Dean of the School of Engineering; Prof. Ric! 
ard C. Maclaurin, President of the Massach: 
‘setts Institute of Technology, and Mr. Ernest |! ; 
Buckley, M. Am. Inst. M. E., President of t! ey 
American Mining Congress. ty 


DARTMOUTH COLLEGE.—A spectacular fi: a 
at 2.30 a. m. Feb. 26 destroyed the dormito: 
known as South Fayerweather Hall. About [ 
students were in bed in the dormitory when t! 
fire started, and a number of these made the: 4 
escape by jumping or lowering themselves wit): . 
improvised ropes from the windows. No o1: 
was seriously injured, although there was son 
suffering due to the temperature, which w: 
several degrees below zero. South Fayerweath: 
Hall was a four-story brick structure built abo: . 
two years ago. The flames started in the bas 
ment and the entire building was gutted with 7 
half an hour, leaving only the brick walls. Th z 
fire was discovered by the night watchmen, w! 
sounded the alarm which roused the studen' 
The cost of the buil#ing was about $35,000 a: 
the students’ personal effects lost in the fi 
brought that total up to about $60,000. 
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AN EXPLOSION AT ROBY, IND., at the works of the 
American Maize Products Co., March 7, killed eight per- 
sean and injured 17 others. The accident is ascribed to 
the overheating of a starch kiln. 





COLORADO RIVER, according to press des- 
building a sand bar in front of the head- 
main irrigation canal of the California De- 
Co. It is stated that this sand bar threat- 

eut off the irrigation water-supply of the Imperial 
and that application hag been made to the Sec- 
of War for permission to build a diverting dam 
maintain the flow of water to the canal. 
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A POWDER MAGAZINE IN A GOLD MINE exploded 
March 2 shortly before midnight in the Mexican shaft 
of the Treadwell gold mines, on Douglass Island, near 
Juneau, Alaska. Within 30 ft. of the magazine a group 
of miners was assembled waiting for the cage to take 
them to the surface and 31 of them were killed out- 
right while two died later from injuries. The magazine 
contained about 275 lbs. of powder. The Treadwell mine 
is one of the largest go!d mines in the world and em- 
ploys about 1,400 men. 





~ 
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AN ELEVATOR ACCIDENT in the Nassau-Beekman 
office building at 140 Nassau St., New ¥ork City, March 
3, is ascribed by unconfirmed press reports to interference 
of the counterweights of two adjacent elevators. The 
counterweights of three elevators were arranged close 
together in the central shaft. One of them, according 
to the report, left its guide and struck one of the others 
in passing. The sheave strap of the ascending counter- 
weight of the two was pulled apart by the sudden extra 
load put upon it and the corresponding car, which was 
of course descending, was left unbalanced and dropped 
30 ft. to the bottom of the shaft. Six of the ten per- 
sons in the elevator were injured, one very seriously. 
Owing to the short fall the safety clutches did not have 
time to stop the car. 





~~ 
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A NUMBER OF AVALANCHES IN THE NORTH- 
west have followed upon those noted in our last week's 
issue, due to the excessive accumulations of snow in 
the mountains, coupled with unseasonably warm winds. 
The most disastrous of the snow slides since the one at 
Wellington at the mouth of the Cascade Tunnel on March 
1, occurred at Rogers Pass, B. C., March 5. A party of 
track laborers on the Canadian Pacific Ry. were at work 
removing the debris of a small slide at that place when 
they were overwhelmed by a second and larger avalanche 
which buried 60 men and a rotary snow plow. A relief 
train with 200 persons on board was quickly sent to 
Rogers Pass from Revelstoke, and reports of March 7 
announced that 36 bodies had been recovered and that 
traffic would be resumed March 8. Reports of the same 
date say that the relief train with 2UuU0 persons was 
buried by another slide on its return trip to Revelstoke, 
but that there was in this case no loss of life. Another 
Canadian Pacific passenger train barely missed being 
struck by a large snow slide March 5 near Field, B. C. 
The train was stalled in Field. 

In the avalanche at the west end of the Great North- 
ern’s Cascade Tunnel in central Washington, the num- 
ber of persons killed is now placed at 84. On March 7, 
the number of bodies already recovered was given as 50. 
The wrecked trains were carried some distance down the 
slope and buried under about fifty feet of snow and 
debris. Large uprooted trees in the avalanche added 
to the difficulty of digging out the cars. The track is 
blocked in both directions from the tunnel so that no 
wrecking cranes can be brought to the scene, 

Many other less serious slides have been reported. In 
all cases the breaking of the telegraph lines by the snow 
slides makes it difficult to get news of them. 
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FLOODS AND ICE JAMS are reported in various 
parts of the country as the result of warmer weather and 
local rains. The worst troubles reported are in the 
valleys of the Mohawk and Hudson Rivers in New York. 
Ice Jams in the Mohawk near Fort Plain, a small town 
about 50 miles west of Albany, flooded the towns of 
Ilion, Frankfort and Herkimer on Feb. 27. For several 
days the principal streets and stores in these towns 
were flooded, power-houses were put out of commission 
and the manufacturing plants in the vicinity were forced 
to close. On March 2, a narrow channel was dynamited 
through the ice gorges of the Mohawk and the waters 
began to fall. This work was done by four separate 
gangs, employed by the state and local departments 
of public works and by the New York Central and Mo- 
hawk Valley railroads, respectively. 

An ice jam started in the Hudson River about 12 
miles below Albany on March 1, and by March 3 a solid 
mass, filling the bed of the river and piled high in the 
air, extended from New Bal‘imore to Castleton, a dis- 
tance of eight miles. Two heavy steel boats were sent 
up from Rondout to clear the river below the jam, which 
was being dynamited by employees of the State Depart- 
ment of Public Works. On March 7 the gorge was 








cleared and the two boats mentioned opened a channel 
to Albany. 

Throughout Ohio similar floods and jams were reported 
during the week, though they were less threatening. The 
Maumee River was at the highest stage since 1SS3 and 
bridges were threatened at Fort Wayne. The Ohio did 
not reach a dangerous point. At Zanesville, Fremont, 
Sandusky and Coshocton several hundred houses were 
flooded, while at Youngstown several manufacturing 
plants had to be closed. 

Washouts are reported along the railroads in Wash- 
ington, Oregon, Utah and Nevada, so that transportation 
is blocked at many points. Damage to irrigation works ~ 


in southern Idaho has also been reported though the 
accounts are indefinite. 
— ---——_ -——- @———-- —$__——— 
FROM THE ST. PAUL MINE AT CHERRY, ILL., 
61 bodies of victims of the fire last November were re- 


covered March 4. The bodies are described as being in 
a mummified condition, but could not be identified. 
_— a > 

A TUNNEL BENEATH THE CITY OF BOSTON to 
connect the North and South stations will be built by 
the New York, New Haven & Hartford R. R. whenever 
satisfactory legislation can be secured. 

In a recent public address at Boston, President Mellen 
said: “If a charter is given for a tunnel, upon terms 
that the company can accept, it will be disposed to con- 
struct the same at the earliest opportunity.”” He de- 
clared, however, that the company would only accept a 
perpetual charter for the tunnel and that it would prob- 
ably charge a toll or a fixed amount per passenger for 
the use of the tunnel. 


» 
> 


A BROAD STREET SUBWAY IN PHILADELPHIA is 
again being brought actively to the front, and the local 
situation makes it not improbable that a franchise for 
the line will be granted. The project is put forward 
by private parties, and involves no municipal cooperation 
or aid. It comprises a subway north and south on Broad 
St., extending north to York St., about 2 mi. north of 
Market St., and from this point radially outward three 
elevated-railway feeders, running respectively 2 ml. 
northwest to Strawberry Mansion (in Fairmount Park), 
3 mi. north to Wayne Junction, and 3 mi. northeast to 
Frankford. 





-~-@o-----— ~_—_— 

SAFETY APPLIANCES FOR RAILWAY TRAINMEN 
on freight cars are to be made uniform on all cars after 
July 1, 1911. In the report of the Chief Inspector of 
Safety Appliances dated Nov. 13, 1908, the Chief In- 
spector said: 

Most valuable safety-appliance legislation would be 
that which would establish and require uniformity of 
location and application of ladders, sill steps, hand holds, 
and kindred appliances. This standardizing should, by 
all tokens, be inflexibly established, as it is the one 
thing needful above all others to preserve trainmen 
from bodily harm. The Master Car Builders’ Associa- 
tion through its “standard and recommended practice” 
recognizes this principle, and legislation to the same 
effect, but which could be more comprehensive, would 
be a recognition of the wisdom of that association in 
attempting to secure absolute uniformity of location of 
those appliances. 

An act has passed both houses of Congress, which puts 
into effect the recommendations of.the Inspector and 
sets forth that all cars must be equipped with secure 
sill steps and efficient hand brakes, and that al! cars 
requiring ladders and running boards shall be so 
equipped and shall have secure hand holds or grab irons 
on the roofs. The Interstate Commerce Commission is 
to formulate, after notice and hearing, rules for the 
uniform position and size of such safety appliances. 

—_————o>—___—_—_— 

AN APARTMENT HOUSE FIRE in New York City on 
March 4 contained several noteworthy features. The 
building contains very high-priced apartments, is 12 
stories high, about 100 ft. square in ground-plan, and was 
built last year, but up to now has been only partly 
occupied. A tenant on the tenth floor rented also the 
apartment below, on the ninth floor, and was having a 
connecting stairway put in. Fire started in the apart- 
ment on the ninth floor, and apparently found enough 
combustible material to gain good headway before it was 
discovered. The flames broke out through the windows 
facing on a closed inner court, and beat up into the 
windows on the floor above, and successivly upward to 
the top story. The fire was hard to fight because of its 
height but spread no further. Very extensive water dam- 
age was done on all the floors below, however. The floor 
construction was cinder-concrete slab, with fill and 
wooden surfacing. It is stated that the water leaked 
through the floors freely, and that while no water ran 
down the stairway, yet water found its way down as far 
as the first floor, doing extensive damage to plastering, 
furniture, etc. Besides this permeability of the floors, 
the following facts appeared: The unprotected windows 
facing on the court, having wood frames and sash and 
plain glass, made it easy for the fire to pass from one floor 
to the one above. Metal or metal-covered frames and 
sash or fire shutters are not required. The elevator 
shaft and stair well were cut off by fire-walls and metal 








doors (although metal doors are 
present building law), the fire 
upward by However, the 
building, which were 3-in. block partitions, 
poor resistance, and in fact failed 


required by the 
communicate 


not 


and did 


not 


this route partitions in the 


showed very 


There partitions had 


no reinforcing studding Further, the flange-protection 
of the I-beams of the floor, which consisted merely of 
wire mesh covered with plaster, failed extensively, and 


had the fire been at all hot the floor framework would 
no doubt have been seriously affected 
— ead i 

A BASE-BALL PARK UNDER CONSTRUCTION at 
Chicago is to have stands accommodating 35,000, built of 
reinforced concrete, and the total outlay is said 
approach half a million dollars 

o—_—_-_—-_—-— 
A HIGH-PRESSURE FIRE SERVICE for Boston, t& 


take water by pumping from the Charles River Basin, ts 
proposed by a bill now 
lature. A hearing on the bill will be held on 
— wendnaianieiemenetaien 

HYDRAULIC MINING OPERATIONS in the Great 
Valley of California, prior to the time they were stopped 
by the Courts, carried over 300,000,000 cu. yds. of debris 
into the Yuba River, according to the estimates of the 


U. 8. Geological Survey. 


Massachusetts Legis 


March il 


before the 
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ENLARGEMENT OF THE WELLAND CANAL Is to be 
urged by the Great Lakes & St. 
Association, under the leadership of the Toronto Board 
of Trade. An appropriation of $2,000,000 is urged at the 
present session of Parliament, and an entire expend.ture 
of $20,000,000. 


Lawrence Improvement 


<iaaciteileniatai 

A “CHICAGO BEAUTIFUL” COMMISSION, consisting 
of 325 members, with Mr. Charles H. Wacker as Chair 
man, has been appointed by Mayor Busse. The duty of 
the commission is to further the elaborate plans 
cently worked up by and in behalf of the Commercial 
Club of Chicago for a civic center and other notable 
improvements on the water front and elsewhere in Chi- 
cago. 


THE ILLINOIS RIVER WATERWAY scheme 
under which the State spend $20,000,000 
toward the extension of the Chicago Drainage Canal to 
give deep water for navigation and create water power, 
was turned down, by the special session of the IIlinols 
legislature which adjourned on March 2. The bills pro- 
posing to go ahead with the construction of the deep 
waterway were defeated and it is stated that public sen- 


DEEP 
proposed to 


timent has turned against the project in the last few 
months. 
= a. ~ ieee 
THREE SEWAGE PURIFICATION PLANTS for At- 


lanta, Ga., with trunk sewers leading thereto, were au- 
thorized recently at a bond election held in that city. 
The plants will be located on the outskirts of the city, 
each one, of course, serving a natural drainage district. 
Bonds to the amount of $1,350,000 have been authorized. 
Mr. R. M. Clayton, M. Am. Soc. C. E., is City Engineer 
of Atlanta, and Mr. Rudolph Hering, M. Am. Soc. ©. E., 
of New York City, is Consulting Engineer for the sewer- 
age and sewage disposal work 
— nena 

“SEWAGE INTO SUGAR” is the somewhat sensationa 
title of a paper by Mr. J. Ashton, read before the British 
Association of Managers of Sewage Disposal Works 
in January, 1910. What Mr. Ashton really advo- 
cated was the raising of sugar beets on sewage farms 
After reviewing the drawbacks to the production of milk, 
the raising of basket willow, and turnips, and 
stating the fact that the mange!-wurzel seems to be the 
best crop for sewage farms, the author remarked that 
even this crop does not pay very well ‘‘unless the farm 


potatoes 


is situate near a large town where large milk stocks 
are kept in the immediate neighborhood.’’ The author 
then suggests that sewage farms that will grow mangel- 
wurzels will certainly be suitable to sugar beets, which 
are of the same family, require rich soil, and “can 
stand any amount of sewage . provided the land is 


perfectly porous’ and good drainage is provided. The 
author stated that in an experimental way he had had 
success with raising sugar beets and that a crop of 43 
gross tons per acre had been raised on the Liverpoo! 
sewage farm. In the course of the paper it was .uggested 
that if cultivation of the sugar beet was taken up earn- 


estly in England, by means of cross fertilization and 
careful selection better results could’ be obtained than 
could now be had in England with foreign seed. Mr 


Ashton continued: 


Then my advice to all sewage farm managers is ‘to 
put down at least one pound of sugar beet seed each 
year, under what he considers the best conditions on 
his farm; he need not be afraid of doing this at a loss, 
and especially so if he grows mangolds, because one 
ton of sugar beet is equal in nutritive vaiue to one 
and a half tons mangolds; and let us meet here at the 
end of each year for one night’s discussion on the re- 
sults obtained, and thus heip to develop an industry 
which ought to be one of our leading agricultural pur- 
suits, creating a manufacturing trade which should be 
second to none, finding labor in all branches of trade 
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connected with the industry for hundreds of thousands 
of hands all over the country, for we import nearly 
2,000,000 tons of sugar every year. 

Would it pay to put down a small plant for, say, 
dealing with 1,000 tons of beet during one term? If 
a small plant could be put down at a moderate cost, 
probably some energetic corporation that possesses a 
large sewage farm might be induced to enter into the 
manufacture of its own sugar from beets grown by the 
aid of the sewage from its own population, thereby add- 
ing another link towards that beautiful cycle of nature 
so necessary for the prosperity of our nation, and hence 

‘Sewage into Sugar.’ 

Mr. Ashton’s recommendations were concurred in by a 
Mr. Stein, who was brought forward as a beet-sugare 
expert to discuss the paper; but Mr. Stein qualified his 
remarks with the statement that it would be impossible 
to erect a small sugar plant for less than about $50,000 
for machinery alone. At the same time he remarked that 
in Belgium the beet roots were pulped at small plants, 
and further treatment was carried out at a central 
factory. This plan, or a modification of it, might be 
possible in connection with sewage farms. Mr. Stein 
said that of 4,000 experiments which he had made in the 
cultivation of sugar beets in the United Kingdom, the 
most successful had been those conducted on -sewage 
farms. Crops of from 18 to 41 gross tons per acre have 
been produced on sewage farms, and an analysis of the 
beets gave satisfactory results. They showed an aver- 
age of 16% of sugar. His figures are better for gross 
yield than, and approximately the same for sugar per- 
centage as, results achieved in Germany. 








Personals. 


Mr. H. H. Tracy has been appointed City Engineer 
of Norfolk, Neb. 

Mr. R. S. Lea, M. Am. Soc. C, E., and M. Can. Soc. 
Cc. E., has been elected a member of the British Insti- 
tution of Civil Engineers. 

Mr. Milton Freeman has been made Superintendent of 
the Lake Shore Electric Ry. He was formerly Train- 
master of the same line. 


Mr. D. A. Daly, an assistant engineer of the Northern 
Pacific Ry. at Mandan, N. Dak., has resigned to take a 
position with the firm of Johnson & Carey, contractors, 
of that place. 

Mr. Clemens Herschel, M. Am. Soc. C. E., was mar- 
ried March 5 at Springfield, Mass., to Miss Jeannette B. 
Hunter, recently a resident of New York City. After a 
trip south, Mr. and Mrs. Herschel will reside at his home 
in Glen Ridge, N. J. ; 

Mr. Herman K. Higgins, Assoc. M. Am. Soc. C. E., 
recently Assistant Engineer of the Isthmian Canal Com- 
mission at Gatun, Canal Zone, Panama, has reestablished 
himself as a consulting engineer in Boston, Mass., with 
headquarters at 53 State St. 

Mr. R. L. Murphy, Assoc. M. Am. Soc. C. E., has re- 
signed his position as District Sales Manager for the 
Corrugated Bar Co., at St. Louis, Mo., and is now 
Treasurer of the Murphy Construction Co., general con- 
tractors, of East St. Louis, Il. 

Mr. Alexander Shaw, Superintendent of the Berkshire 
Street Ry. at Pittsfield, Mass., has been appointed Super- 
intendent of the Pittsfield Electric Street Ry. in charge 
of all lines south of Cheshire, Mass. Mr. S. B. Brad- 
shaw has been appointed Master Mechanic of the Pitts- 
field Electric Street Ry. 


Mr. F. E. Whitcomb has been appointed Engineer of 
Signals of the Boston & Albany R. R. at Boston, Mass., 
to succeed Mr. J. M. Fitzgerald, whose appointment as 
Assistant Signal Engineer of the New York Central & 
Hudson River R. R. at Albany, N. Y., was noted in 
this column last week. 


Mr. David Sloan, M. Am. Soc. C. E., Chief Engineer 
of MacArthur Bros. Co., contractors, of Chicago, IIl., 
has been made Consulting Engineer. Mr. W. G. Sloan, 
M. Am. Soc. C. E., hitherto Eastern Manager of the 
same company in New York City, has been appointed 
Chief Engineer to succeed Mr. David Sloan. 


Mr. George A. Ricker, M. Am. Soc. C. E., and Mr. 
George S. Minniss, Assoc. M. Am. Soc. C. E., have 
formed the firm of Ricker & Minniss, engineers, with 
offices in Ellicott Square, Buffalo, N. Y. In addition to 
carrying on the practice established by Mr. Ricker, the 
firm will continue the work of the Buffalo Testing 
Laboratory. 


Mr. Charles H. West, M. Am. Soc. C. E., has been 
appointed a member of the U. S. Mississippi River Com- 
mission to fill the vacancy created by the death of Mr. 
H. B. Richardson, M. Am. Soc. C. E. Mr. West has re- 
signed his position as Chief Engineer of the Mississippi 
Levee District and Mr. W. J. Shackelford has been ap- 
pointed to succeed him. 


Mr. Lewis Kingman, M. Am. Soc. C. E., Assistant 
Chief Engineer of the National Railways of Mexico, has 
been appointed Engineer of Maintenance of Way, with 
headquarters at Buenavista, to succeed Mr. C. G. Delo, 
resigned. Mr. H. B. Reese, formerly District Engineer 
at Chibuahua, has been appointed to succeed Mr. King- 
man as Assistant Chief Engineer. 


Mr. Lewis E. Ashbaugh, formerly Office Engineer of 
the Central Colorado Power Co., at Denver, Colo., is 
now Hydraulic Engineer in the San Francisco office of 
J. G. White & Co. It was announced in this column Feb. 
3 that Mr. Ashbaugh had been appointed Assistant Chief 
Engineer of the Los Angeles, Cal., highway project. It 
has since been learned that while Mr. Ashbaugh was 
offered this position he did not accept it. 


Mr. P. H. Houlahan has resigned his position as Gen- 
eral Manager of the Chicago & Alton R. R. and the To- 
ledo, St. Louis & Western R. R., effective March 15, and 
will retire from active service. Mr. A. H. Westfall has 
been appointed General Superintendent of both roads, 
with headquarters at Bloomington, IIl., and the position 
of general manager has been abolished. Mr. Westfall 
was formerly General — of the Southern 
Ry. at Greensboro, N. C. 


Mr. W. C. Smith, Engineer of Maintenance of Way of 
lines east of Paradise of the Northern Pacific Ry., has 
been promoted to be Chief Engineer of Maintenance of 
Way with jurisdiction over the entire Northern Pacific 
system. In our issue of Feb. 24 it was erroneously said 
that Mr. Wm. C. Smith, M. Am. Soc. C. E., had been 
appointed to the new position with the Northern Pacific. 
Mr. Wm. C. Smith, M. Am. Soc. C. E., is still Chief 
Engineer of the Idaho & Washington Northern R. R., 
at Spirit Lake, Idaho. 

Maj. Jay J. Morrow, Corps of Engineers, U. S. Army, 
has been relieved of duty in charge of the water-supply 
system of the District of Columbia and the improvement 
of the Potomac River and has been ordered to Portland, 
Ore., for duty in charge of river and harbor improve- 
ments in the Northern Pacific division. He will relieve 
Maj. James F. McIndoe, Corps of Engineers, of part of 
his present duties. Maj. Morrow will be relieved tem- 
porarily at Washington by Capt. W. T. Hannum, Corps 
of Engineers. Capt. Hannum graduated at West Point 
in June, 1902, and was made a captain in December, 


1909. 
Obituary. 
Richard C. Oliphant, President of the Trenton Malleable 


Iron Co., died March 4 at his home in Trenton, N. J. 
He was born in Uniontown, Pa., in 1852. 


David P. Cameron, Vice-President and Superintendent 
of the Western Engineering & Construction Co., died 
Feb. 24 at his home in San Francisco, Cal., at the age 
of 65 years. 


Allen T. Scovill, formerly Track Superintendent of the 
Alton, Granite & St. Louis Traction Co., died Feb. 23 at 
Alton, Ill., aged 65 years. He had been in the service 
of this same company in various capacities for 40 years. 

Charles F. Aaron, Past-President of the American 
Supply and Machinery Manufacturers’ Association, died 
March 4 at his home in Plainfield, N. J. Mr. Aaron 
was General Sales Manager of the New York Leather 
Belting Co. 

Charles L. Gilpatrick, Assistant Superintendent of the 
Boston terminal division of the Boston & Maine R. R., 
died Feb. 28 at his home in Somerville, Mass. Mr. 
Gilpatrick was born at Limington, Me., in 1856. He 
entered the service of the Boston & Maine R. R. as a 
brakeman and was promoted through the various grades 
becoming an assistant superintendent in 1894. 


Edward W. Very, a consulting ordnance engineer, died 
March 1 at his home in New York City aged about 60 
years. He entered the U. S. Navy as a midshipman in 
1863 and later saw service in both European and Asiatic 
waters and ports. He resigned from the navy in 1885 
and became connected as an ordnance expert with the 
Hotchkiss interests. His headquarters in this capacity 
were for many years in Paris and he made numerous 
visits to China, Turkey and other countries contemplat- 
ing the acquisition of new armament and arsenals. He 
later became Vice-President of the American Ordnance 
Co., which eventually proved unsuccessful. Mr. Very 
had since practised as a consulting engineer. He was 


the inventor of the Very night signal and other devices 
used in the navy. 
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COMING MEETINGS. 
wee RAILWAY ENGINEERING AND MAINTE- 
E OF WAY ASSOCIATION. 
March. os 17. Annual convention at Chicago, II. perv. 
E. H. Fritch, 962 Monadnock Block, Chicago, 
AMERICAN WATER WORKS ASSOCIATION. 
April 26-30. Annual convention at New Orleans, La. 
Secy., J. M. Diven, 14 George St., Charleston, 8. C. 
AMERICAN ELECTROCHEMICAL SOCIETY 
May 5-7. Annual meeting at gt, ,bittaburg,. Pa. Secy., 
Jos. W. Richards, South 
APPALACHIAN ENGINEERING ASSOCIATION. 
May 6-7. Annual mee at Winston-Salem, N. C. 
Secy., Henry M. Payne, Morgantown, W. Va. 
AIR BRAKE ASSOCIATION. 
May 10. Annual m at In Ind. Secy., 
F. M. Nellis, 53 "State fans Bt, Bestea, ass. 


AERO CLUB OF AMERICA —This organization has 
recently secured one of the few remaining suites of of- 


fices in the United Engineering Societies’ Building, 
West 39th St., New York City. 

AMERICAN SUPPLY AND MACHINERY MANL 
TURERS’ ASSOCIATION.—The annual convention 
be held at Jacksonville, Fla., April 5-7 in cooper 
with the Southern Supply and Machinery Dealers’ 
ciation. 


CANADIAN SOCIETY OF CIVIL ENGINEERS 
the regular meeting at Montreal, March 3, an ad 
on ‘The Conservation Problem as Applied to Can 
was delivered by Mr. C. R. Coutlee. The presentat 
the Gzowski Medal for 1909 took place at this me 


NATIONAL ASSOCIATION OF COTTON MANU! 
TURERS.—The 88th annual meeting will be held at 
ton, Mass., April 27-28. The sessions will be he 
the Mechanics’ Fair Building in conjunction with 
Textile Exhibitors’ Association's exhibit of t 
machinery. 


AMERICAN SOCIETY OF CIVIL ENGINEERS 
the meeting held in New York City March 2, a ; r 
on ‘“‘The Improved Water and Sewage Works of Ce 
bus, Ohio,’’ by John H. Gregory, was presented for 
cussion. This paper was printed in the ‘‘Proceedi 
for January, 1910. 


Mn | 


CANADIAN MINING INSTITUTE.—The twelfth a: 
convention was held in Toronto, Ont., March 2-4. A: 
the papers presented were the following: ‘‘The Clay. of 
Nova Scotia,’’ Heinrich Ries, Cornell University; ‘ 
ing in the Megantic Region of Quebec,’’ Dr. James D 
las, New York City; ‘‘The Concentration of ( 
Ores,’’ Robt. H. Richards, Massachusetts Institute of 
Technology. Other papers were contributed by F. L 
Ransome, Washington, D. C.; J. D. Irving, New Hay: 
Conn.; Benjamin B. Lawrence, New York City; J. p 
Kendall, London, England; and Allan Greenwall, ed 
of the English ‘‘Colliery Guardian.”’ 

A smoking concert on Wednesday, March 2, and the 
annual banquet Friday evening, comprised the chief social} 
features of the convention. 


AMERICAN WATER WORKS ASSOCIATION.—At : 
30th annual convention in New Orleans, April 26-30, an 
informal social session on Tuesday evening, April 2 
will replace the customary formal reception. At this 
session, Mr. Geo. G. Earl will give an illustrated lecture 
on the New Orleans sewerage and water-supply systems 
The lecture will be followed by refreshments and dancing 
The morning and afternoon sessions on Tuesday, the 
morning sessions on Wednesday and Thursday, and the 
morning, afternoon and evening sessions on Friday, wil! 
be devoted to the transactions of business and the reading 
and discussion of papers. The afternoon and evening 
on Wednesday and Thursday will be taken up with en- 
tertainments and excursions. 

The exhibits will be in charge of the Water Works 
Manufacturers’ Association, Secretary, R. E. Milligan, 
15 Broad St., New York City, which has also taken over 
the management of the entertainment features of the 
convention, including an excursion to the recently com- 
pleted water-works and sewage disposal plants of New 
Orleans. 


INDIANA SANITARY AND WATER-SUPPLY ASSO- 
CIATION.—At the annual meeting at Indianapolis, Ind., 
Feb. 25-26, officers were elected as follows: President, 
H. E. Barnard; Vice-Presidents, D. R. Gwinn of Terre 
Haute, H. A. Dill of Richmond, J. B. Marvin of Frank- 
fort, Severance Burrage of Lafayette, and Elkanah Hul- 
ley of Marion; permanent Secretary-Treasurer, Frank C. 
Jordan, Indianapolis. 

In his presidential address, Mr. H. E. Barnard took 
occasion to praise the Indiana law forbidding stream 
pollution and closed with a plea that the problems of 
filtration and sewerage systems be left to competent 
commissions rather than to popular vote. Mr. Edward 
Bartow in his paper on ‘‘Water Softening’’ gave the es- 
timated cost of softening the water of the White and 
Wabash rivers as about $12 per 1,000,000 gals. The 
problem of the falling ground-water level in Indiana was 
discussed in a paper by Mr. Chas. Brossman, some por- 
tions of which will be reprinted in abstract in a future 
issue of Engineering News. 

Dr. J. N. Hurty, in connection with his paper on ‘Pro 
gress in Stream Pollution Elimination,’’ called attent! 
to the present objectionable condition of the Ohio Rive: 
of which he said, in part: 

The Ohio River drains an area twice as large as |! 
area of England and gathers in so doing the surface fi! 
of scores of cities, the sewage of one million people av 
the refuse of many a large packing house. At one tin 
Cincinnati used that water and paid her tol] in death 
Now that the Cincinnati filtration plant has been |: 
stalled, the typhoid death rate has dropped to one-four' 
of what it was a few years ago. 

Mr. John W. Alvord and Mr. Howard A. Dill read p: 
pers on water-works valuations at the banquet on t! 
evening of Feb. 26. There was some discussion regar 
ing the respective valuations to be placed upon ‘‘go: 
will” and ‘‘a going concern.’’. Mr. Alvord’s paper is r 
printed elsewhere in this i#sue. 

A partial list of the papers presented at this meetin 
was published in our issue of Feb. 10. 
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